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IMPORTANT  NOTICE 


Owing  to  conditions  resulting  from  the  war  we  publish  this, 
the  36th  edition  of  our  catalogue,  without  prices.  For  the  con¬ 
venience  and  guidance  of  our  patrons,  we  attach  a  list  giving  cur¬ 
rent  prices  on  all  our  merchandise. 

Revised  price  lists  will  be  issued  from  time  to  time  as  neces¬ 
sary.  but  we  recommend  that  our  clients  assure  themselves  in 
every  instance  that  they  are  provided  with  the  latest  issue  of  these 
price  lists. 


KEUFFEL  &.  ESSER  CO 


GENERAL  OFFICE  A.  FACTORIES 

HOBOKEN  N.J. 

PARENT  HOUSE 

NEW  YORK,  127  FULTON  STREET 


CHICAGO 
ST.  LOUIS 
SAN  FRANCISCO 
MONTREAL 


BRANCHES 

616-20  S.  DEARBORN  STREET 

617  LOCUST  STREET 
30-34  SECOND  STREET 
6  NOTRE  DAME  ST.  W. 


)E)KaaJIR6  (DflTERiaL-K 


Surveying  Instruments 
Measuring  Tapes 


Ci,  NEW  YORTC 

127  FULTON  ST.  42  ANN  ST. 
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I;MP0RTA^'T  ^sOTICE  REGARDTXa 
OWNERSHIP  OF  GOODS  IN  TRANSIT. 


There  nppenrs  to  be  n  misiinderstaDding  od  the  port  of  Fonic  Iniyers  in 
regard  to  the  owncrsliip  of  goods  whicli  are  in  transit  between  buyer  anil  seller. 

In  order  to  avoid  any  misiiDdcrstiindlng.  we  would  state,  that  when 
goods  arc  sold  f.  o.  b.  shipping  point  the  title  passes  to  the  eonsignee,  and  the 
consignor's  responsibility  for  delivery  or  damage  ceases  as  soon  as  the  latter  ob¬ 
tains  a  receipt  from  the  Trnn.sportation  ('ompaay.  The  goods,  therefore,  should 
be  paid  for  in  accordance  with  agreed  terms,  even  though  they  have  not 
reached  their  destination;  responsibility  for  their  non-delivery  rests  with  the 
Transportation  Companies.  Claims  against  these  Companies  must  be  made 
by  the  consignee. 

AVhen  requested  we  will  ftirnish  any  neces*ary  documents  for  making 
these  claints.  The  E.xpress  Companies  limit  to  four  monfhs,  and  the  Freight 
Contpanics  to  six  months,  the  period  within  which  claims  must  he  made,  and 
this  period  dates  from  Ihe  day  of  shipment.  The  fact  that  notice  has  hecn  given  to 
the  Transportation  Company  (hut  the  goods  Inive  not  been  delivered,  and 
that  a  rcipiest  has  been  made  to  trace  them,  does  not  serve  to  extend  the 
period  within  wdiich  claims  for  damage  or  loss  may  be  made. 


VTl 


January,  1921. 


To  our  Patrons  : 

Id  submitting  this,  the  ^Qth  edition  of  our  catalogue,  we  bespeak  for  it 
the  same  kind  reception  which  has  been  accorded  the  preceding  editions. 

This  new  catalogue  presents  more  changes  than  usual,  largely  owing  to 
the  consequences  of  the  war,  which  forced  us  to  manufacture  certain  goods 
formerly  imported  from  Europe. 

Most  important  among  these  are  Drawing  Instruments,  which  we  now 
manufacture  at  our  Union  Hill,  ?s.  J.  factory.  These  instruments  have  met 
with  such  favorable  reception  on  account  of  their  satisfactory  design  and 
workmanship,  that  we  feel  justly  proud  of  our  achievement. 

Prices  being  very  unstable  on  account  of  constant  changes  in  the  labor 
and  material  markets,  w’e  liave  decided  to  publish  this  catalogue  without  prices. 

List  prices  pertaining  to  this  catalogue  will  be  published  as  separate 
lists  fr<>m  time  to  time  as  necessity  may  demand.  Customers  having  active 
accounts  will  be  furnished  these  lists  as  soon  as  published;  those  having  no 
active  accounts  on  our  books  can  obtain  lists  upon  request. 

Customers  will  please  assure  themselves  that  they  have  our  latest  price  lisL 

Our  New  York  establishment  includes  the  Retail,  City  Order  and  Blue¬ 
print  Departments,  which  occupy  the  entire  building,  thus  enabling  us  to 
display  our  goods  in  the  most  advantageous  manner  in  a  location  most  con- 
vcnicni  to  our  patrons.  We  have  Branches  at  Chicago,  St.  Louis  and  San 
Francisco;  since  1008  \vc  have  had  a  Branch  House  at  Montreal.  All  our 
Branches  curry  an  ample  line  of  our  goods  and  are  equipped  with  a  modern 
plant  for  preparing  Blueprint  and  Brewnprint  papers,  so  that  the  stock 
obtained  from  them  is  always  frcsli  aud  orders  can  be  filled  immediatcl}'. 
We  bnve  workshops  at  all  our  Branches  for  making  minor  repairs  on 
our  instruments. 

Conscious  of  the  standing  which  more  than  60  years  of  progress  and 
success  have  given  our  House,  we  shall  make  it  our  foremost  duty  to  maintain 
our  reputation  for  the  absolute  reliability  of  our  goods,  as  w*ell  as  for  strictest 
fairness  and  broad  good-will  in  our  dealings  with  those  who  favor  us  with 
their  patronage. 

Very  respectfully, 

KEUFFEL  &  ESSER  CO. 


Besides  this  General  Catalogue,  we  publish  separately: — 

TRADE  PRICE  LIST,  (supplemental  to  the  general  catalogue), 
(Instruments  for  schools,  trade  grades  of  drawing  tools,  etc.) 

TRADE  PRICE  LIST  OF  MEASURING  TAPES  (for  the  Hardware  Trade). 


N  0  T  I  C  E. 


3Cth  cdilinn  of  our  catalogue  supersedes  all  previous  ediiioDS. 

The  prici'S  in  the  supplcmcntnl  price  list  puMishod  from  time  to  time 
arc  Net  Casli  in  New  York,  Chicagn,  St.  Lou^^•  uud  are  sulijecl  to  change  ^vi^lI• 
out  notice.  For  our  llriiuehcs  nl  Snu  Fraucisco,  Cal.,  and  Muntreul,  Canada, 
we  issue  ft  separate  price  list. 

In  ordering  from  this  Catalogue,  it  is  necessary  to  give  the  nuniher,  and 
in  some  cases  tlie  .sub-uumhcr,  size,  color,  etc.,  of  materia]  desired. 

Rcmiitanrcs  can  be  made  eitlicr  by  bank-draft,  payable  lo  our  order, 
by  Casli  sent  through  any  of  the  E.xpress  Comp.anies.  or  by  Posl-Oniee  or 
Express  Jlouey-Order.  If  Cash  is  sent  by  mail,  the  letter  should  lie  registered. 

Remittances  in  all  cases  arc  at  the  risk  of  the  sender. 

New  accounts  can  be  opened  onlj’  with  firms  rated  In  llie  Cfunniereial 
reference  books,  unless  tlie  order  is  accompanied  bv  other  satisfactory  refer¬ 
ences.  We  mention  Ibis  because  new  intliistrial  etiterprises.  even  when  very 
important,  arc  often  not  lisicdiu  the  reference  books,  wliich  causes  much  delay 
in  obtaining  information. 

For  siieeial  goods  to  be  made  to  order  and  not  listed  by  us,  we  invnrialily 
require  payment  when  tlie  oriler  is  placed. 

For  goods  ordered  to  be  sent  by  express,  tiic  bill  to  be  collected  on  delivery, 
a  remittance  to  cover  packiii-r  ami  e.xpressage  boih  ways  is  r<Miuired  wjili  tlie 
order.  Express-charges  lor  colleclion  will  be  added  to  the  amount  of  the  bill. 

By  sending  full  remittance  with  the  order,  buyers  will  save  the  charges  for 
collecting  the  amount  of  the  bill,  and  will  avoid  delay  in  delivery. 

For  parcel  post  sliipinenls.  postage  at  tbe  established  raU-s  nmsf  be  a»l(b*<l 
to  tbe  jiriee  of  gfiod.s  so  ordered.  Sbijuiients  valued  ovemiie  d«<llararc  insured 
at  the  following  rates: 

3  cents  for  a  value  U]i  to  S  5.00 

5  *•  “  *«  frtim  -S  .'5.00  up  to  S.'i.OO 

10  M  «  «  «  2.-».00  up  Id  .'iO.OO 

2!j  •*  t*  f  M  50.00  up  to  100.00,  etc. 

Parcel  post  mailer  may  be  sent  C.  0.  D.  on  payment  of  ft  fee  of  10  cent.s  for 
iSfOO.OO  or  Ic.'S  und  of  2.5  cents  for  a  eolleelioh  of  frim  ir.’jO.OO  to  sjlOU.UO,  in 
addition  to  tbe  postage.  The  amount  collected  from  the  addressee  includes  the 
fee  for  the  posl-oHiec  money  order,  by  means  of  which  remittance  l.s  made. 
The  C.  0.  D.  fee  also  covers  iusurunee. 

As  wc  use  every  precaution  in  packing  goods,  no  allowance  can  be  made 
if  goods  be  damaged  iu  direct  shipment  or  hi  enclosure,  through  otlier  hou.«es. 

Boxes,  wliicli  inaj’  be  required  for  packing,  will  be  charged  at  cost. 

Should  any  of  our  goods  not  prove  satisfactory,  we  solicit  prompt  information:  any 
complaints  shall  have  our  careful  attention,  as  we  aim  to  satisly  our  patrons  in  every 
respect,  in  order  to  maintain  the  reputation  we  are  now  enjoying. 


*Th«  prici‘8  nf  some  of  lln;  more  bnlky  or  lie.'ivy  unn(W  are  sli-fUily  liii'lu'r  «t  our 
iJrntu-liL-.s  than  in  New  Vorl;.  <ni  aiTtnmt  <jf  the  very  nil'll  tiansijurtniioii  cliarues.  Siu-li 
exceptions  are  iin.-ntioneil  in  tliis  catalogue. 


WARNING 


It  baa  come  to  our  attention  that  nnscrupulous  dealera  are  offering 
drawing  and  tracing  papers  under  names  very  similar  to  our  trade  mark  names, 
for  the  evident  purpose  of  misleading  the  purchaser  and  making  possible  the 
fraudulent  substitution  of  goods  bearing  Imitation  names. 

We  wish  to  warn  our  customers  against  practices  of  this  kind  and  to 
serve  notice  that  we  will  vigorously  prosecute  any  infringements  of  our  trade 
marks,  which  are  fully  protected  according  to  law. 

Our  standard  goods  bear  either  one  of  our  two  general  trade  marks(^i^\^  i  K  & 
or  our  name.  Goods  not  bearing  these  marks  ara  not  our  goods  as  listed  In  this 
eatslogue. 


DRAWING  PAPERS 

nsr  SHEETS. 


WHATMAN’S  HAND-MADE. 

WhatmAD'a  Drawing  Fapera,  “  Selected  Best,”  and  “  Retree,”  are  made  aa  one  quality, 
and  the  sheets  are  afterwards  examined  and  separated  at  the  mill.  The  sheets  without 
imperfectiona  are  called  “Selected  Best”  Both  hear  either  the  watermark  “WHATUArt'' 
or  "Whatiiax  Tcskey  Mn.u.'* 


These  papers  are  made  with  three  different  styles  of  surface: 

HP.,  Bignifying“Hat  Pressed,”  haa  a  smooth  surface;  mostly  nsed  for  pencil  and 
very  fine  line  drawings. 

N.,  signifying  “  Net  Hot  Pressed,”  has  a  finely  grained  surface  ;  used  for  general 
pnrposes  and  water-color  drawing. 

R.,  signifying  '*  Rough ,  ”  (Torchon  Paper),  has  a  coarsely  grained  surface ;  nsed 
for  very  bold  drawing,  sketching  and  water-color  drawing. 


In  ordering  please  stale  Catalogue  NUMBER,  SIZE  and  SURFACE  (HP.  N,  or  R.) 

% 

1.  Whatman’s,  with  “HP”  or  “N”  surface. 

Cap .  18  X  17  in .  per  quire  $ 

Demy .  16  X  . .  •< 

Medium  ....  17  X  22  •<  « 

Royal .  19  X  24  'I  .  m 

Super  Royal .  .  19  X  27  . .  m 

Imperial.  ...  22  X  30  . .  « 

Atlas .  26  X  34  •<  « 

Double  Elephant  27  X  40  . .  « 

1  A.  Whatman’s,  with  “HP”  or  “N”BUrface.  Selected  Best. 


Imperial  ...  22  X  30  in . per  quire  % 

Atlas  ....  26  X  34  «  .  u 

Double  Elephant  27  X  40  ><  .  i< 

2.  Whatman’s,  with  “R”  surface. 

Royal .  19  X  24  in .  per  quire  $ 

Imperial  ....  22  X  30  « .  «* 

Double  Elephant  27  X  40  « .  « 


3.  Whatman’s,  Extra  heavy,  with  surface  as  below.  Selected  Best  only. 

Imperial.  ...  22  x  30  in.  HP.  or  N .  per  quire  $ 

Double  Elephant  27  X  40  <«  HP.  or  N .  <i 


For  Mounted  Whatman's  papers,  see  page  14. 


For  shipping  sheet  papers,  packed  flat,  the  packing  charges  are  about  1 0  cents  per  sq.  ft. 


s 


Reduced  f&c-flimile  of  the  label  of  Universal  Paper  in  Sheets. 

4.  ^HwuaC  Paper.  Each  sheet  stamped  <3> 

For  Universal  Paper  in  continuous  rolls,  see  page  10.  , 

Unirersa]  Drawing  Paper  is  of  pure  stock,  free  from  adulterations,  of  natnral 
white  color,  finely  grained  surface  and  very  carefnllr  sized.  A  perfect,  porous,  soft,  and 
uniform  pencil  mark  can  be  produced  on  it.  It  takes  ink  and  color  well,  and  its  erasing 
properties  are  perfect,  making  it  the  beet  and  most  popular  paper  for  Colleges  and  Schools. 
It  is  also  a  very  good  paper  for  water  colors. 

The  sereral  sizes  are  of  graded  thickness.  The  first  three  sizes  being  the  thinnest 
Royal  and  Imperial  being  somewhat  thicker  and  Donble  Elephant  being  thickest. 


Cap .  134  X  17  in.  per  ream  $  per  quire  | 

Demy .  15  X  20  •*  «  •« 

Medium  ....  17  X  22  <«  m  m 

Royal .  19  X  24  (•  ••  •< 

Imperial  ...  22  X  30  «<  ••  n 


Double  Elephant  27  X  40  "  »  •« 

Ream  prices  apply  also  to  reams  Royal  and  ^  reams  Imperial  and  Dbl.  Elephant. 


5.  Sham\a^ 


Paper.  Each  sheet  stamped 


A  drawing  paper  of  very  snperior  quality,  of  natnral  white  color,  with  smooth  snr* 
face  for  niXE  dra wings  in  ink  or  pencil.  It  stands  erasing  perfectly  and  is  very  tongh. 
All  sices  are  of  the  same  thickness. 

We  highly  recommend  this  paper  for  elaborate,  or  complicated  line  drawings  on 
account  of  its  hard  and  smooth  sorface,  and  for  working  drawings  on  account  of  its 
strength  and  dnrahility.  It  is  need  to  a  great  extent  in  schools  where  machine  drawing 
is  tanght. 


Royal . 

19  X  24  in. 

per  ream  $ 

per  quire  $ 

Imperial  .  .  . 

22  X  80 

M 

Double  Roj'al  . 

24  X  86  <i 

it 

*( 

Double  Elephant 

27  X  40  - 

«* 

« 

Ream  prices  apply  also  to  K  reams  Royal  and  M  reams  Imperial.  Dbl.  Royal  and 
Dbl.  Elephant. 


7.  Paper,  Each  sheet  stamped 

For  Selecta  Paper  in  coDtinuous  rolls,  see  page  11. 


A  paper  for  the  most  fastidious,  pure  white,  and  of  hitherto  nnattained  uni- 
formity  and  firmness  of  surface,  combining  prsctically  all  the  advantages  of  hand-made 
paper  with  the  uniformity  of  the  machine  made.  It  is  of  the  very  best  materia]  and 
almost  horaageneooe  in  texture,  although  the  strength  of  the  fibre  has  been  preserved. 
Becommended  for  8X>ecially  fine  drawings  All  sizes  are  of  the  same  thickness. 


Royal .  19  X  24  in.  per  ream  $  per  quire  f 

Imperial  ....  22  X  30  <•  •*  «« 

Double  Royal  .  24  X  36  m  m  u 


Double  Elephant  27  x  40  «< 


Ream  prices  apply  also  to  K  reams  Boytl  and  H  reams  Imperial.  Dbl  Royal  and 
DbL  Elephant. 


Samples  sent  on  applicallon,  or  general  sample  book  for  16c. 

Ftr  ihlpplng  iheel  papers  packed  flat,  the  packing  ehargei  are  about  lOe  per  square  fl. 


Paper,  pebbled  surface,  medium.  Each  sheet  stamped 
For  Paragon  Papers  In  continuous  rolls,  see  pages  10  to  11. 


Paragon  Paper  No.  8  (No.  71  In  rolls)  has  a  nand-grained  or  pebbled  snrfaee 
(similar  to  eggnbeUs).  It  is  a  natnral  white  drawing  paper  of  very  hue  ciuality.  excellent 
for  any  kind  of  drawings,  pen.  pencil  or  water  color,  will  not  tnxn  brittle  with  age  and 
has  erasing  analities  wbicn  are  po.ssible  only  in  a  paper  of  this  high  grade-  We  warrant 
erery  piece  of  Paragon  paper  to  fnlJy  bear  ont  our  recommendation. 

The  2  sizes  are  of  the  same  thickness. 


Royal, .  19  X  24  in.  per  quire  9 

Imperial  .  22  X  30  «<  *« 


10. 

For  Duplex  Papers  in  continuous  rolls,  see  page  9. 

Duplex  Papers  are  tough  and  bard,  with  slight  grain,  stand  erasing  very 
well  and  take  pencil,  ink  and  colors  perfectly.  Tbeir  tint  is  agreeable  to  the  eye  and 
permits  of  mnch  handling  without  soiling.  Ail  sizes  are  of  the  same  thickness. 


Ro3’al . 19  X  24  ID.  per  ream  $  per  quire  $ 

Imperial .  22  X  30  •*  **  «t 

Double  Ro3'al  ...  24  X  36  **  «  »» 

Double  Elephant  .  .  27  X  40  »  •<  »< 


Peam  prices  apply  also  to  M  reams  Royal,  and  H  reams  Imperial,  Dbl.  Boyal 
and  Dbl.  Dlapbant. 


Paper,  medium,  cream  color.  Each  sheet  stamped 


15.  K  &  E  Ledger  Paper. 

An  excellent  white  ledger  paper  of  heavy  weight,  with  smooth  surface.  The 
4  sizes  are  of  the  same  thickness. 


Demy  .....  (16  X  21)  in.  per  ream  i  per  quire  f 

Medium . (18  X  23)  «*  «  <« 

Ro3’al . 19  X  24  «  "  « 

Double  Royal  ...  24  X  36  •<  «< 


Ream  prices  apply  also  to  K  reams  Royal,  and  X  reams  Dbl.  Royal. 


1 5^.  K  A  E  Ledger  Paper. 

Like  No.  15  but  of  lighter  welghL 


Demy . (16  X  21)  In.  per  ream  $  per  quire  S 

liledium . (18  X  23)  •«  <«  •* 

Royal . IS  X  24  «  «  « 

Doable  Royal  ...  24  X  36  «  «  •• 


Beam  prices  app 


ly  also  to  }i  reams  Royal,  and  H  reams  Dbl.  Boyal. 


16.  K  &  E  Bond  Paper. 

An  ezceedinslr  tough  paper  of  light  weight,  fairly  transparent  and  natural 
white  color;  permits  of  folding  (creasing)  to  nearly  any  extent,  and  iu.  tborefore.  specially 
well  o^lapted  for  mans  and  drawings  which  are  to  be  carried  in  the  pocket.  The  4  sizes 
are  of  the  same  thickness  and  have  no  watermark. 


Royal . 19  X  24  in.  per  ream  9  per  quire  $ 

Imperial .  22  X  30  •«  •«  <« 

Double  Royal  .  .  .  24  x  36  ««  «<  ** 

Double  Elephant  .  .  27  X  40  <«  i»  (i 


Ream  prices  spply  also  to  }i  reams  Royal,  and  ^  reams  Imperial,  Dhl.  Royal 
and  Dbl.  Elephant. 


Samples  sent  on  application,  or  general  sample  book  for  1 5o. 

For  thippinfl  sheet  papers  packed  flat,  the  packing  charges  are  about  1 0c.  par  square  fL 


BRISTOIi  BOARDS. 


BLANK  <NOT  PRINTED) 

Reynolds'  Bristol  Board,  wbite,  smooth  surface.  Blank,  (not  printed) 

17-2.  (2  ply) 

17-3.  (3  ply)  17-2  17-3  17-4 

17-4.  (4  ply)  (2  ply)  (3  ply)  (4  ply) 

Patent  OiUce  10  X  15  In.  per  doz.  .  .  $  * 

Gap  ....  121  X  15^  **  “  •  • 

Demy  .  .  .  14|  X  18J  »*  w  .  . 

Medium  .  .  10^  X  u  » 

Boyal  .  .  18^  X  22g  m  k 

Imperial  .  .  21J  X  2SJ  «  ♦«  .  .  •  • 

*Not  carried  in  stock. 

PRINTED  (WITH  BORDER.  ETC.) 

1 7  P.  Reynolds'  Bristol  Board.  Printed  (with  border,  etc.),  for  U.  S.  Patent  Office 
drawings.  10  X  15  in.,  8  ply,  gross,  $  doz.  t 

17PL  do.  do.  do.  10  X  15  “  2  “ 

WHITE  MOUNTING  BOABD. 

26.  White  Mounting  Board. 

22  X  28  22  X  28  22  X  28  22  X  28  30  X  40  in. 

4  ply.  6  ply.  8  ply.  10  ply.  10  ply. 

per  doz .  $ 

per  sheet  .... 

Monntins  Board  most  be  packed  flat  for  shipment.  Paekins  charges 
areabont  10c.  per  square  foot. 

RUBBER  CEOTH. 

28.  Rubber  Cloth,  black,  36  in.  wide . per  yard  $ 

This  fahric  is  pliable  and  imnerrions  to  moisture,  so  that  it  makes  an 
excellent  cover  for  the  drawing  board  and  a  good  wrapper  for  drawings 


BINDING  STRIPS. 

31.  Adhesive  Binding  Strips  (Croweli), 

j  in.  wide,  50  feet,  in  practical  paper  box . per  box  $ 


Samples  sen!  on  appllcallon,  or  general  sample  book  lor  1 5e. 

Fir  shipping  Bristol  Board  flat,  the  packing  charges  are  aboul  10c.  par  square  loot. 


DETAIL  PAPERS 

Iisr  CONTINUOUS  ROLLS. 

(For  Drawing  Papers,  see  page  9.) 

SMOOTPl  IVIANILLA  PAPERS. 

The  amooth  Manilla  papers,  intended  mainly  for  stencils  and  patterns, 
are  occasinnally  used  for  detail  and  preliminary  dra'aincB.  "Wliile  we  exer¬ 
cise  all  possible  care  in  tbeir  selection,  we  cannot  assume  any  responsibility 
for  tbeir  being  suitable  for  drawing.  They  are  carried  in  three  weights, 

10-1  being  the  lightest  and  -lO-S  the  heaviest. 

width  in  inches,  36  40  48  64 

40-1 .')  Smooth  Manilla,  rolls  of  ab’t  100  lbs.,  per  lb.  $ 

40-2. 

40-3.) 

width  iu  inches,  36  40  48  54 


40-1 X.  Smooth 

Manilla,  50  yard  rolls. 

per  roll, 

40-2X. 

..  50  » 

ii  « 

40-3X. 

..  50  .« 

« 

40-1  XX. 

..  100  .•  •• 

<. 

40-2XX.  ■. 

o 

o 

.4  M 

40-3XX. 

U  100  «  .• 

«  44 

DETAIL  TISSUE  PAPER. 


Reduced  fac-simile  of  label  of  Detail  Tissue  Paper. 


N46.  Detail  Tissue  Paper.  30  iu.  wide, . per  roll  of  50  yards  $ 

42  »  «  “  «  »  <  H 

57  ««  *•  ««  •«  ••  •«  « 


This  Paper  ia  not  made  for  strength  and  will  not  stand  mnch  handling;  it  is  fairly 
transpiarent,  however,  and  can  be  used  for  rough  pencil  drawinga 


ECOlSrOMY  SKETCHESTG  &  DEAWING  PAPERS 

(TRiNSPABENT) 


I 

I'  PABEBl  1 


PA'BEKi 

N047M  |J 


Reduced  fac-aimile  of  labels  of  EcoBOmr  Bketching  papers. 


TRANSPARENT  SKETCHING  PAPERS. 


Economy  Sketching  Papers  are  excelient  all.around  detail  papers.  Tbey  are  of 
DAtnral  white  color,  stand  erasing  hjr  knife  or  robber,  take  pencil,  ink  and  colors  well, 
and  while  tough  and  strong,  are  sufBciently  transparent  for  coarse  tracing.^,  such  us  de¬ 
tails,  These  many  useful  qualities,  together  with  their  moderate  price,  make  the  Econ¬ 
omy  papers  superior  detail  papers  and  the  best  all-around  sketching  papers.  Fair  blue¬ 
prints  can  be  made  from  them.  Each  roll  water-marked 


47  L.  Transparent  Sketching  Paper,  white,  light  weight. 

86  in.  wide,  In  rolls  of  50  yards, .  per  roll  $ 

42  «.  .»  . 60  “  . 

60  «  ..  »  u  ‘.60  ..  .  *• 

47.  Transparent  Sketching  Paper,  white,  medium. 

86  in.  wide,  in  rolls  of  50  yards .  per  roll  3 

42  60  -  . 

60  .«  *«  ....  .1  CO  ..  . 


TRANSPARENT  DRAWING  PAPER. 

Economy  Transrparent  Drawing  Paper  is  of  natural  white  color,  and  has  a  fine  even 
grain.  It  is  equally  well  adapted  for  pencil,  ink  or  colors,  and  stands  mach  erasing  by 
knife  or  rnbber.  It  is  very  tough  and  durable  and  bears  frequent  folding  (creasing.) 

^Vhile  the  Economy  Transparent  Drawing  Paper  is  of  sulBcient  thickness  to  class 
it  as  a  drawing  paper,  it  has  retained  enongh  transparency  to  permit  of  taking  fair  blue¬ 
prints  direct  from  the  drawing,  thereby  often  saving  the  making  of  tracings.  Each  roll 
water-marked 


per  roll  $ 


60  <•  ..  «  »  20  « 


47  H.  Transparent  Drawing  Paper,  white 


86  in.  wide,  in  rolls  of  20  yards 
42  41  ..  H  •«  <i  20  « 


Simplei  sent  on  ipplieatloo,  or  general  sample  book  for  1 6c, 


SZMPLBX  DETAIL  EAPBES. 


Rednced  fac-simile  of  label  of  Simplex  Papers. 


Simplex  Detail  Papers  are  made  especially  for  us  by  one  of  the  most  expert 
manufactnrers  and  possess  draivinj?  paper  qualities  so  far  as  these  are  attainable  in  manilla 
papers.  The  surface  is  slightly  grained,  rongh  enough  to  take  the  pencil  readily  and 
smooth  enough  for  ink  ■work.  The  color  is  a  shade  deeper  than  that  of  ordinary 
manilla  paper,  making  it  less  liable  to  appear  soiled.  Special  attention  has  been  paid 
to  the  erasing  qualities  of  these  papers,  and  wo  recommend  them  as  a  considerable 
improvement  over  the  manilla  papers  ordinarily  used. 

Each  roll  water-marked  Keuffel  &  Esser  Co.,  Simplex. 


Detail  Pap^ 


er,  Light  Weight, 


vridth  in  Inches,  36 

48  L.  rolls  of  about  100  lbs.,  per  lb.  $ 

48  LX.  per  roll  of  50  yards . 

48LXX.  per  roll  of  100  yards . 


42 


Detail  Paper,  Medium, 


width  in  inches,  36 

48.  rolls  of  about  100  lbs.,  per  lb.  $ 

48  X.  per  roll  of  SO  yards  .... 

48  XX.  per  roll  of  100  yards . 


42 


48 


54 


Detail  Paper,  Heavy, 


width  in  inches,  36 

49.  rolls  of  about  100  lbs.,  per  lb.  S 

49  X.  per  roll  of  60  yards . 

49  XX.  per  roll  of  100  yards . 


42  48  64 


Samples  sent  on  application,  or  general  sample  book  tor  16c. 


DRAWING  PAPER, 


Good  drawing  paper  muat  combine  many  different  features,  and  these 
the  buyer  should  be  able  to  distinguish,  to  be  in  a  position  to  discriminate 
between  Tarious  kinds,  so  as  to  make  a  selection  suitable  to  the  purpose  for 
which  he  Intends  to  use  the  paper. 

First  In  importance  is  the  material  from  which  the  paper  is  made,  and 
second  the  mode  of  manufacture,  both  of  which  become  manifest  when  the 
finished  article  is  used.  Good  drawing  paper  should  be  strong,  of  uniform 
thickness  and  surface,  stretch  evenly,  and  should  neither  repel  nor  absorb 
liquids.  It  should  admit  of  considerable  erasing  without  detriment  to  its  sur¬ 
face,  should  not  become  either  brittle  or  discolored  by  reasonable  exposure  and 
age,  and  should  not  wrinkle  when  stretched  or  when  inks  or  colors  are 
applied  to  it. 

It  is  Impossible  to  combine  all  these  features  in  one  paper,  so  that  all  may 
be  apparent  in  tbeir  utmost  degree  of  perfection ;  thus,  the  greatest  strength 
cannot  be  combined  with  the  finest  surface,  as  La  particularly  exemplified  in 
the  case  of  manilla  fibre,  which,  although  one  of  the  strongest  materials  used 
in  the  manufacture  of  paper,  cannot  be  made  into  dramng  paper. 

The  careful  draftsman  is,  therefore,  compelled  to  select  that  paper  which 
unites  to  best  advantage  those  qualities  which  are  most  adapted  to  his 
special  requirements.  To  make  a  personal  selection  every  time  be  is  In  need 
of  paper  is  generally  impracticable.  He  is,  therefore,  mostly  obliged  to  rely 
upon  the  descriptions  of  the  papers  offered  him,  and  then  to  trust  that  the  one 
selected  will  be  as  described  and  can  be  obtained  again  in  the  same  quality  at 
any  future  time. 

Each  one  of  the  papers  listed  in  this  catalogue  possesses  certain  special 
and  distinctive  features  of  its  own,  which  are  set  forth  accurately  and  with  a 
view  to  enable  the  buyer  to  make  a  selection  satisfying  bis  wants.  Every 
one  of  our  papers  it  made  solely  and  specially  lor  us,  and  can  In  no  case  be  procured 
except  from  us,  or  from  dealers  who  purchase  their  supply  from  us.  The  qualities  and 
distinctive  features  of  each  paper  are  strictly  maintained  and  successive  orders 
can  he  given  with  the  assurance  that  the  same  article  will  invariably  he 
furnished. 

The  following  assortment  has  been  made  after  careful  study  of  the 
draftsman’s  wants,  based  on  more  than  fifty  years'  experience,  and 
we  believe  it  will  be  found  to  meet  all  requirements.  It  has  been  made 
comprehensive  enough  to  answer  all  purposes,  but  no  more  so,  in  order 
that  selection  may  be  facilitated.  No  two  of  these  papers  possess  all  the 
same  features,  nor  are  different  designations  and  descriptions  applied  to  the 
same  paper,  with  a  view  to  make  an  apparent  increase  in  the  assortment.  Each 
paper  has  its  own  characteristics  and  will  be  found  satisfactory,  if  selected  with 
due  regard  to  its  special  qualities. 


Tlie  good  results  of  such  a  policy  are  manifested  by  the  reputation  gained 
by  our 

Sa'idQOW,  ^(nii'cuaC,  5^a:ma^ 

and  other  papers,  the  trade  marks  of  which  are  looked  upon  by  draftsmen  all 
over  tlie  country  as  standards  of  excellence. 

In  consequence  of  this  a  cood  many  imitations,  especially  of  Paragon, 
Universal  and  Dtplex  papers  have  been  put  on  the  market ;  they  are  offered 
under  similar  names  and  are  palmed  off  as  identical  with  our  papers. 

The  Helios  and  Parch  mine  Papers  listed  on  page  2 1 ,  although  specially  made  for 
blueprinting,  are  also  good  drawing  papers  and  are  very  often  used  as  such.  They 
take  ink,  pencil  and  water  colors  and  have  good  erasing  qualities. 


DRAWING  PAPERS 

CONTTINUOUS  UOLLS, 


Itedaced  fac-similea  of  labels  of  some  of  oar  DrawinE:  Papers. 


M. 


DO.  A  Detail  Drawine  Paper,  which  stands  in  a  class  by  itself  and 

1  is  DOW  so  well  known  tbat  it  barclly  reqoires  description.  It  is 

excellent  for  nnv  kind  of  drawimr-  The  cream  or  bnff  color  ia  agreeable  to  tbe  eye  and 
permits  of  handling  without  aoiling. 

No.  10  (on  page  3}  are  tbe  same  papers  in  sheets. 


50.  medium,  cream  color. 

■width  in  inches  .  .  30 

rolls  35  to  40  pounds,  per  lb.  .  .  $ 

per  50  yard  roll  .  . 
per  10  yard  roll  .  . 
per  yard  . 


Each  roll  water-marked 


Sanipl«a  sent  on  application,  or  general  sample  book  for  1 5c. 


H. 


A  netnr&l  white  paper  of  good  qnality,  with  alightly 
grained  anrface,  anitable  for  work  in  ink.  color,  pencil  or  crayon.  It  ia  need  for  general 
office  work,  and  on  acconot  of  ita  price  for  preliminary  drawinga  alao.  It  ia  in  use  in 
Technical  Scheola  and  Unlicnitici  probably  to  a  greater  extent  than  all  other  Drawing  Papers, 
No. 4  ia  the  same  paper  in  abeeta,  bntof  graded  thioknesB. 

Each  roll  water-marked 


55. 


medium. 


width  in  inches, 
rolls  80  to  40  pounds,  per  pound, 
per  10  yard  piece, 
per  yard, 


36 

6 


42 


66  62 


«.  ><^11151^  A  very  toogb  and  hard  nalnral  white  paper,  matchleia  for 
worUng-drawinga  need  ont-of-^oora  or  in  the  workshop,  where  drawings  are  anbject  to 
rongh  handling.  This  paper  has  a  slightly  grained  anrface,  similar  to  Whatman's  "  Not " 
and  stands  erasing  to  the  greatest  extent. 

Each  roll  water-marked 
aa  medium, 

width  in  inches,  36  42  62 

rolls  30  to  40  pKiunda,  per  pound,  $ 
per  10  yard  piece, 
per  yard, 


papers  No.7I— 70  are  so  well  and  favorably  known,  that  there  is  bnt 
little  to  say  about  them  :  their  excellence  ia  unimially  acknowledged. 

We  warrant  Paragon  Papers  and  cicbange  any  which  do  not  give  perlecl  utlifacllon. 

Paragon  Papers  are  of  natural  white  color  and  are  highly  recommended  for  eleva- 
tions,  perspectives,  maps  and  most  kinds  of  finished  drawings. 

We  list  Paragon  paper  No.  71  In  abeets  onder  No.  8,  page  8. 


Each  roll  water-marked 


Nos.  71  and  72  have  a  sand-grain  or  pebbled  surface  (aimilor  to 
eggahella)  adapted  for  general  drawings,  either  in  line  or  in  wash. 


71.  Sad£f£OYV> 


pebbled  surface,  medium,  width  in  inches  36 
rolls  86  to  40  pounds,  per  pound  $ 
per  10  yard  piece  ,  .  .  . 
per  yard . 


42  68 


Samples  sent  on  appMeatlon,  or  general  sample  book  for  IBo. 


11 


72-  pebbled  surface,  thick . width  in  inches  58 

rolls  35  to  40  pounds,  per  pound .  $ 

per  10  yard  piece . 

per  yard . 


SaiOQaw. 


finely  grained  surface,  medium, 

width  in  inches  36 
rolls  35  to  40  potinds,  per  pound.  S 
per  10  yard  piece 
per  yard  .... 


42 


68 


72 


76.  Sa.ia^M'V. 


finely  grained  surface,  thick.  .  .  width  in  inches 
rolls  35  to  40  pounds,  per  pound  ....  S 

per  10  yard  piece . 

per  yard . 


58  72 


W\ 

m 


NC0O 


Ileduced  fac-simile  of  label  of  Selecta  Paper. 


paper  is  the  nearest  approach  to  band-made  paper  ever 
attained  in  a  roll  paper.  It  combines  practically  oil  the  advantages  of  hand¬ 
made  with  the  uniformity  of  machine-made  paper.  It  is  of  the  very  best  material 
obtainable  and  no  expense  has  been  spared  to  make  it  the  best  paper  that  can  be  produced. 
It  is  nearly  homogeneons  in  texture,  although  the  strength  of  the  fibre  is  fully  preserved: 
this  gives  it  a  surface  of  hitherto  unattained  uniformity  and  firmness,  oquaUy  well  adapted 
to  pencil, ink  and  colors  and  of  oxcoUent  erasing  quality.  We  recommend  this  paper  for 
competitive  drawings,  fine  maps,  engrossing,etc.  No.  7  (page  2)  is  the  same  paper  In  sheets. 


Each  roll  water-marked  i^cCcctA 

®0-  medium  thick . width  in  inches 

rolls  35  to  40  pounds,  per  pound .  ® 

per  10  yard  piece . 

per  yard . 


Samples  sent  on  applJcalion,  or  general  sample  book  (or  1 5c. 


MOUNTED  DRAWING  PAPERS. 

MOUNTED  ON  MUSLIN,  in  ROLLS  OF  lO,  20,  30  OR  40  yards. 

We  list  mounted  papers  in  lO-rard  roUi.  bnt  al-‘!0  ran  famish,  at  a  pliehi  additional 
advance  per  yard,  any  of  oor  monnted  papers  in  20,  30,  or  40  yard  rolls,  in  all  widths. 


■ 

M 

1  i; 

1 

1  1! 

1 

rrvrrty 

1 

Bedaced  fac-similes  of  labels  of  eome  of  our  moant«d  papers. 


Onr  paj>er3  are  monnted,  stretchod.and  air>dned.  This  refers  also  to  20,  30  and  40 
nrd  rolls  and  to  papers  in  eheets  of  any  size.  They  are  mnch  superior  to  papers  mounted 
by  compression  between  rollers  and  dried  by  piassintf  over  heated  rollers.  The  rollers 
distort  and  strain  the  paper  and  destroy  the  snrface,  while  drying  by  heat  injures  the 
paper  and  the  adheedye. 


ttOUKTlD  toiLpui 


To  protect  our  eastomers  sgilnst  faulty  mounting  or  mounting  on  inferior  muslin,  we  stamp 
the  muslin  side  of  our  papers,  when  mounted  by  us,  with  their  trade-mark  name  and  "Keuffel  h 
Ester  Co  — Vounted  Paper"  ai  ahown  above. 


Of..:.. _ f.  No  100  Is  No.  35  Mounted.  For  description,  see  page  10. 


100.  yOmwaov 

36  in.  wide,  per  10  yard  roll  $ 

per  yard 

do. 

42  “ 

do. 

66 

M 

do. 

62 

M 

8 


103. 

do. 

do. 

do. 


No.  103  1b  No.  60  monnted.  For  description,  see  page  9. 
86  In.  -wide,  per  10  yard  roll  |  per  yard 

43  “  '■ 

66 


62 


8 


105. 

do. 

do. 


No.  105  is  No.  60  mounted.  For  description,  see  page  10. 

36  in. wide  per  10  yard  roll,  $  per  yard  8 

42  “  “  M 

62  “  “ 


Sample*  tent  on  appllealion,  or  general  aample  Book  lor  16e. 
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KEUFFEL  &  ESSER  CO,  NEW  YORK 


MOUNTED  DRAWING  PAPERS. 


MOUNTED  ON  MUSLIN,  IN  ROLLS. 

(  CONTINUED.) 


Nob.  Ill,  112.  115.  116,  Are 
Nob.  71,  72,  75,  76,  mounted. 

^  For  description,  see  pages  10  and  11. 

in.  36  in,  wide,  per  10  yard  roll  $  per  yard  S 


do. 

42 

do. 

68 

112. 

do. 

63 

115. 

do. 

30 

do. 

42 

do. 

58 

do. 

72 

116. 

do. 

58 

fS*:iac)C& 


No.  116  ia  No.  60  mounted.  For  deacription,  see  page  11. 

118.  Saicc^Ccu  68  in.  wide,  per  10  yard  roll  %  per  yard  9 


FOB  MOUNTED  PAPERS  IN  SBEETa,  BEE  NEXT  PAGE. 


Samples  sent  on  application,  or  general  sample  book  for  15c. 


MOUNTED  DU A  WING  PAPEES 

IN  SHEETS.  MOUNTED  ON  MUSLIN. 


125. 

This  Board  eonsiata  of  donble  ZDoanted  Farasnn  paper  on  the  one  aide  and  Simples 
paper  on  tbe  rererae  aide,  eross-srained,  the  Simples  aide  beins  apeciall}:  treated.  It 
forma  a  dat  and  bard  board  which  ia  very  resistant  to  ehangea  in  atmoapherie  conditions. 

The  drawins  anrface  ia  Parason  drawing  paper  No.  71  ipebbled  surface},  unless 
No.  75  (tinely  grained)  is  ordered. 


Rojal  .  10  X  24  in . per  sheet  $ 

Imperial  ....  22  X  30  « .  «• 

Double  Elephant.  27  x  40  « .  «< 

Intermediate  and  larger  sizes  famished  to  order. 

130.  Whatman's  Drawing  Paper,  mounted. 

Royal .  10  X  24  in.,  Selected  Beat  per  sheet  $ 

Imperial  ...  22  X  30  «  ««  n 

Double  Elephant.  27X40  «  «  u 


135.  Drawing  Paper,  in  sheets,  mounted. 


Mounted  Paragon  Papers  in  sheets  Nos.  135  and  137  are  made  of 
paper  No.  71  (pebbled  surface),  unless  No.  75  (finely  grained) 
is  ordered.  .... 


Royal .  10  X' 24  in.  . per  sheet  $ 

Imperial  ....  22  X  30  •< .  •< 

Double  Elephant .  27  X  40  « .  « 

Antiquarian  ...  81  X  53-  »  ....  * .  « 


137.  Drawing  paper  in  sheets,  like  No.  135  but  MOUNTED  ON 

BOTH  SIDES  of  the  muslin  (“muslin  between")  for  record  books,  etc, 

Boyal .  19  X  24  in . ; . per  sheet  $ 

Imperial  ....  22  X  30  « .  „ 

DoubleElephant .  27  x  40  ' .  n 

Anliquarian  ...  81  X  GJ  . .  t* 


MOUNTED  SHEETS  TO  ORDER 

The  price!  for  mounted  papers  in  ebeeta.  except  Whalman'a  paptra,  are  for  mualia 
trimmed  to  the  size  of  tbe  sheet-  If  the  muslin  on  Paragoo  papers  be  wanted  larger 
than  the  paper,  on  one  or  more  edges,  tbia  rnnat  be  explained  in  the  order,  hlonnting  on 
larger  maalin  slightly  increases  tbe  price  of  the  moonted  sheet. 

Mounted  sheets  of  other  aizea  than  listed  above  will  be  furnished  to  order.  We  can 
also  famish  to  order  sheets  mounted  on  both  sides  of  the  muslin,  with  the  direction  of 
the  grain  of  tbe  two  sheets  crosaing. 


EXTRA  LARGE  SHEETS 

for  city,  county,  mine,  etc.,  maps  mounted  to  order.  These  are  bnilt  up  of  two  or  more 
widtliaof  p«p<.T.  r?ie  joinini’  edges  are  accuratedy  bevekd  hy  a  apecial  luaehiioe  and 
overlapped,  priidncing  a  hardly  perceptible  and  very  durable  fleam.  Cor  facilities  in  this 
lino  are  nneaualled:  we  have  famished  perfect  sheets  as  largo  as  30  feet,  which  were 
highly  satifliactory  and  proved  durable  in  use.  Prices  on  application. 


Samples  sent  on  application,  or  general  sample  book  tor  15c. 

For  shipping  sheet  papers  Hal,  tha  paoklng  charges  are  about  1 0  cents  per  square  loot 


Blanks  for  ordering  Printed  Sbocts.  AOMTIOfiAL  BLANKS  WILL  BE  FURNISHED  ON  REQUEST. 


KEUFFEL&ESSER  CO. 

General  Office  and  Factories,  HOBOKEN,  N.  J. 
Specifications  for 

PRINTED  SHEETS 

of  Tracing  Cloth,  Drawing  or  Tracing  Papers. 

Please  read  all  questions  and  answer  ail  that  apply  to  the  sheets  wanted. 

Number  of  aheeta  wanted . . . . . . . . . . 


Kind  of  cloth  or  paper  wanted 

(Sb1«  K  &  E  Co.  Cilil9|u(  nuiTiDer  1 1  possltila) 


Size  of  aheeta  over  all:  F= . . inches;  . . . inches 

. .  .  ^3= . . .  ^1.= . 

Margin:  to  should  not  be  less  than  on  either  side 

(5,= .  B,= _ _ _  B,= .  Bt= . . . 

Dimensions  inside  of  border  lines:  D= . inches;  . inches 

Thickness  of  border  or  trimming  line:  z=No . . . ;  J/^=No . . 

(Ses  olhtr  side} 


Title:  Indicate  on  form  below  where  imprint  of  title  should  be  placed. 

Also  state  dimensions  and  number  of  type  desired.  If  type  di.ferent  from  that 
on  other  side  is  to  be  used,  submit  sketch  with  complete  specifications. 


Borderlines  and  Title:  to  be  printed  on . side  of  doth,  with . type 

(Dull ar  Glued)  (Rejular  or  Reierud) 

Sheets  are  imprinted  with  reversed  type  when  the  imprint  is  to  be  placed  on  the  reverse  side 
from  that  which  is  to  be  used  as  the  drawing  surface. 

If  sheets  are  to  be  perforated,  indicate  on  form  below  the  location  of  holes  and  submit  sketch 
showing  exact  spacing  and  size  of  holes. 

Caution:  Owing  to  shrinkage,  blueprints  are  often  not  exact  copies  of  tracing:,  hence  it  is 
advisable  to  give  exact  dimensions  as  required. 


Edge  of  sheet 


STANDARD  SIZES  OF  BORDER  OR  TRIMMING  LINES 

No.  1.  - - - ^ 

No.  2.  - - - 

No.  8.  - - - 

No.  4.  . 

No.  6.  — 

No.  6. 

STANDARD  SIZES  OF  RULING 
8  Point  9  Point 


12  Point 


14  Point 


15  Point 


18  Point 


STANDARD  SIZES  OF  TYPES 

No.  11  kcuffkl  k  KaiKii  CO. 
No.  12  KKUPFEL  a  EBSKR  CO. 


No.  1  KEUFFEL  A  ESSER  CO. 

No.  2  KEUFFEL  A  ESSER  CO. 

No.  a  KEUFFEL  &  ESSER  CO. 

No.  4  KEUFFEL  &  ESSER  CO. 

No.  s  KEUFFEL  &  ESSER  CO. 

No.  6  KEUFFEL  &  ESSER 
No.  7  KEUFFEL  &  ESS 
NO  a  KEUFFEL  &  E 

NO «  KEUFFEL  & 

NO.  KEUFFEL 


No.  18  KEUFFEL  a  ESSER  CO. 

No.  14  KEUFFEL  &  ESSER  CO 
No.  16  KEUFFEL  a  ESSER 
No.  16  KEUFFEL  8e  ESS 
No.  17  KEUFFEL  8t  E 
No  18  KEUFFEL  8c 

NO  .  KEUFFEL 

No  80  KEUFFE 

NO  .  KEUFF 


TRACING  CLOTHS  (VELLUM). 

EXCELSIOR. 

The  Excelsior  Traoint:  Cloth  is  far  superior  to  any  other,  extremely  tran^arent. 
and  ver\'  unit'orin  it  la,  therefore,  i^articularly  well  adapted  for  tracint;  faint  or 
intricate  drawings,  and  cannot  be  surpassed  for  tracings  which  ore  intended  for 
copjing,  by  the  blue,  black  or  brown-printing  process. 

150.  Excelsior,  in  rolls  of  24  yards,  one  side  glazed,  the  other  dull. 

30  36  42  in.  wide 

per  roll  Sji 
per  yard 


IMPERIAL. 


156.  Imperial,  in  rolls  of  24  yards,  one  side  glazed,  the  other  dull. 

24  30  36  38  42  48  54 


per  roll 
[•er  yard 


VENUS. 


in.  wide 


1 57.  Venus,  in  rolls  of  24  yards,  one  side  glazed,  the  other  dull. 

30  30  42  in.  wide 

per  roll  $ 
per  yard 

ALBANENE. 


168.  Alljaneno  Pencil  Cloth,  in  rolls  of  24  yards; 

3U  38  in.  wide 

per  roll  ^ 

This  Cloth  is  in  a  class  of  its  own.  a.s  it  is  particiiJarly  snitnble  for  pencil  tracinsa. 
One  surface  has  a  dull  finish,  and  the  texture  of  the  cloth  is  such  that  this  surface  will 
take  the  pencil  reatlily.  especially  with  pencils  of  the  medium  and  soft  grades.  Excellent 
blue-prints  can  bo  made  froiu  pencil  tracings  on  this  cloth. 

Samples  sent  on  application,  or  general  sample  book  for  1  5c. 


TRACING  CLOTHS  SHEETS. 

"We  furnish  Tracing  Cloths  in  .sheets,  up  to  41  x  59  inches,  with  border 
linos,  titles,  diagrams,  etc.,  printed  absolutely  opaque  and  indelible,  so  that 
they  will  bluejirint  like  the  drawing.  Prices,  according  to  specifications,  on 
request. 


Specification  form  indicating  details  required,  sent  on  application. 


n 


POUKCE. 

166.  Pounce  for  Tracing  Cloth,  in  tin  shakers . each  $ 

When  cloth  will  Dot  take  ink  readily,  dost  on  a  nniall  cjuantity  of  tho  pounce  and 
mb  it  in  erenly  with  a  soft  fabric  until  the  cloth  has  lost  its  exceBtiivo  ulosy.  'J  lie 
ponnee  must  1m  thoroughlf  remoted  before  applying  the  ink. 

INKOFF. 

3016.  INKOFF  (Patented).  Draftsman’s  Outfit,  including:  one 
bottle  of  InkolT.  an  assortment  of  Blotters  for  absorbing, 

Clothi  for  wiping  the  ink  from  the  Tracing  Cloth,  and 
Directions  for  use . per  outfit 


TRACING  PAPERS 


Trepired  papers  are  epccially  treated  to  increase  their  transparency.  Papers 
"not  prepared"  are  in  their  natnral  condition.  They  will  not  become  discolareil  nor 
brittle  with  age. 


Bednced  facsimile  of  label  of  oor  Vegetable  tracing  papere. 


170. 


,  (not  prepared)  smooth,  natural  color,  especially  thin,  very 
tough  and  transparent,  for  Lithographers’  work. 


Cap .  13  X  17  in . per  quire 

Demy .  16  X  20  «  .  «< 

Royal .  19  X  .  n 


Imperial  ....  22  x  28  «« 

Double  Elephant.  29  X  42  «< 


Sampiet  test  on  application,  or  general  sample  book  for  15e. 


TRACING  PAPERS. 


*  •  CONTINUOUS  *  B 

i  lim^CTa  rs^ 

KCurrc^A  CStCN  co 


r.educeil  fac-fliiuilcH  of  labels  of  our  traciuK  papers. 

190.  iSju/vHUJtvf  (not  prepared),  medium,  very  tougb. 

39  in.  wide,  in  rolls  of  20  yards . per  roll  S 

191.  (not  prepared),  thick,  very  tougb. 

39  in.  wide,  in  rolls  of  20  yards .  •* 

192.  (prepared),  smooth,  bluewbite,  very  thin 
and  transparent. 

42  in,  wide,  in  rolls  of  10  yards .  *♦ 

COLONNA,  smooth  aorfoce,  bluewhito.  -vary  tougb  and  transparent, 
are  excellent  tracing  papers,  which  can  often  bo  substituted  for  tracing 
cloth  (voUum).  They  make  fine  photo  priuta. 

HI 94.  SoiaHiUi/  (prepared),  thin,  smooth  surface. 

Niai  i.Nold  No.  105T.  30  30  42  in.  wide, 

per  roll  of  20  yards  $ 

Id  sheets  Royal  19  X  24  in . per  quire  $ 

Imperial  23  X  30  «« .  •« 

Dbl.  Royal  24  X  36  «« .  « 

N  195.  (prepared),  medium,  smooth  .surface. 

N 105  is  old  No.  195 M.  30  36  42  in,  wide, 

per  roll  of  20  yards  $ 

In  sheets  Royal  10  X  24  in . per  quire  S 

Imperial  22  X  30  <4 .  u 

Dbl.  Royal  24  X  S6  « .  4* 


Samples  sent  on  application,  or  general  sample  book  tor  16e. 


TRACING  PAPERS.— Continued. 


Ji  CONTiKtOUS  *  Ni 

0*0  II  ic- 8' 

tl'AiHi”:  . 

.JT  1 

'r(L  4  t&stnco  [: 


!Rc(lQce(l 
fnc-siniLlcs 
of  labels 


iftt'iu 

jfflDSiiaEia- 

r 


IONIC,  pencil  pnrface.  ivorv  tint,  very  toncb  and  transparent,  an 
excellent  tracing  paper  which  can  ofieii  Le  fiuLstituted  for  tracing  cloth  (vc-lluuj). 

N196.  (prepared),  thin,  pencil  surface. 

NioeisoldNo.  IWT.  80  36  42  iu.  wide, 

per  roll  of  20  yards  $ 

in  sheets  Boyal  19  X  24  iu . per  quire  -S 

Imperial  22  X  80  >> .  «< 

Dbl.  Koyal  24  X  30  * . 


N197,  (prepared),  raediutn,  pencil  surface. 

NlWia  old  No.  107M.  30  36  42  in.  wide, 

per  roll  of  20  yartLs  S 

In  sheets  Royal  19  X  24  in . per  quire  8 

Imperial  22  X  30  >> . 

Dbl.  lioyal  24  X  36  . 

• 

200.  (prepared),  smooth,  bluewhite,  verj'  thin. 

42  in,  wide,  in  rolls  of  20  yards . per  roll  $ 

201.  3cW.  (not  prepared),  pencil  surface,  white,  medium. 

36  42  60  in.  wide 

per  roll  of  50  yards  $ 

201  L.  (not  prepared),  pencil  .surface,  white,  thin, 

o6  42  6U  in,  wide 

per  roll  of  50  yards  $ 

/<5lf(vv.  (not  prepared),  pencil  surface,  white,  very  thin, 
for  transferring.  42  57  in,  wide, 

202.  rolls  of  20  yards . per  roll  $ 


204.  Csho,  (not  prepared),  smooth  surface,  transparent,  tough,  thin. 

42  in,  wide,  in  rolls  of  20  yards . jier  roll  S 

In  sheets.  Double  Klepliant  27  X  40  in. . per  quire 

formerly  carried  in  sheets  under  brand  Ceres  No.  160. 

206.  fU  'iVU,  (not  prepared),  like  No.  204  btit  medium  thick. 

42  in.  wide,  iu  rolls  of  20  yards . per  roll  S 

In  sheets,  Royal  19  X  24  in . per  quire 

do.  Double  Elephant  27  X  40  .  •• 

formerly  carried  in  sheets  under  brand  Corona  No.  !Sa, 

208.  BANKNOTE,  (not  prepared),  smooth  surface,  thin.  86  42  in.  wide, 
per  roll  of  20  yards  $ 


For  Economy  Transparent  Sketching  Paper,  see  page  6. 
Samples  sent  on  ippllcitlon,  or  general  sample  book  for  16c. 


PHOTO  PRINTING. 

There  are  three  different  processes  In  general  use  for  copying  drawings 
by  means  of  light,  namely: 

Blue  print  Process,  negative,  white  lines  on  blue  background, 

Black  print  Process,  positive,  black  lines  on  white  background  and 

Maduro  Process,  negative,  white  lines  on  black-brown  background. 

Maduro  prints  on  thin  paper  can  be  used  (in  place  of  tracings)  as  negatives 
for  printing,  when  they  will  make  positive  prints  (lines  on  white  background) 
on  negative  paper.  When  many  prints  are  to  be  made  from  one  tracing, 
the  use  of  negative  Maduro  prints  will  save  time  and  avoid  wear  of  the  tracing. 

Other  processes  are  either  too  complicated  in  their  manipulation,  or 
uncertain  in  result,  or  they  necessitate  a  darkroom  and  other  appliances  forbid¬ 
ding  their  general  use. 

The  results  obtained  hy  the  above  processes  depend  upon  the  careful 
selection  and  application  of  the  chemicals,  and  essentially,  upon  the  quality  of 
the  paper  employed.  It  has,  therefore,  always  been  our  endeavor  to  maintain 
the  high  quality  of  our  papers  and  to  improve  our  formula  for  coating  them, 
so  as  thus  to  produce  papers  best  adapted  for  tbeir  specific  purposes.  The 
reputation  which  our  several  brands  of  photo-printing  paper  enjoy,  proves  that 
our  efforts  have  been  successful,  and  that  our  papers  may  be  depended  npon  for 
the  work  for  which  we  recommend  them. 

For  use  in  the  Tropics  we  furnish  our  Photo-printing  Papers  packed  in 
2lnc-I!ned  cases,  or,  if  wanted,  each  roll  in  tin  tubes,  hermetically  sealed.  Prices 
on  request. 

Wfl  can  fumlih  our  prepared  papers  also  In  sheeta.  If  ordered  In  reasonably  large  quanitiei,  but 
■■  do  not  lilt  lizei  as  they  are  cut  to  order  only. 

Please  note,  that  each  roll  of  our  Photo-printing  Papers  bears  a  serial  number 
along  the  edge  of  the  label.  Should  the  results  obtained  with  any  of  our  papers  not  be 
quite  satisfactory,  our  customers  are  requested  to  send  us  a  sample  print  together  with 
a  piece  of  unexposed  paper,  protected  from  light  and  moisture  and  ROLLED,  (not  creased 
or  loldcd);  also  that  pari  of  the  label  which  bears  the  SERIAL  NUMBER  of  the  roll.  This 
will  enable  us  to  ascertain  where  the  fault  ties  and  to  explain  or  correct  the  trouble. 

Our  book  Photo-Printing  from  Tracings,”  giving 
full  directions,  will  be  mailed  free  on  application. 

PRINTING  FOR  THE  TRADE. 

We  have  plants  fully  equipped  with  the  most  advanced  appliances  for 
sunlight  and  electric  light  printing,  in  charge  of  expert  printers,  at  our  estab¬ 
lishments  : 

Hoboken,  New  York,  Chicago, 

SL  Louis,  San  Francisco,  Montreal. 

Orders  for  printing,  large  or  small,  will  have  our  careful  attention. 
Tracings  called  for  and  prints  delivered  in  the  above  cities. 


PRINTI^iG  SPEED 

OF  BLUEPKIJfT  PAPERS 
IMPORTANT  NOTICE! 

To  Insure  the  best  results  from  blueprint  papers  and  cloths,  the  order 
should  state  the  desired  speed,  and  whether  they  are  intended  for  sunlight 
or  electric  light  exposure  or  for  use  in  an  electric  printing  maohine. 

Our  blueprint  papers  are  furnished  as  follows  : 

Regular,  requiring  from  4  to  8  minutes  exposure  in  bright  sunliglit.  This 
will  be  found  the  most  satisfactory  in  keeping  qualities  and  in  regard  to 
appearance  of  prints. 

Quick,  intended  for  use  where  prints  are  required  quickly,  or  where 
no  good  light  is  available.  Quick  papers  require  more  careful  protection 
from  light  and  dampness  before  exposure,  than  the  Regular  speed. 

Electric  Quick,  for  use  with  electric  light,  in  electric  printing  maciiines. 

When  blueprint  paper  is  required  for  printing  from  negatives  (blue  lines  on  white 
groundj  we  request  that  this  be  stated  in  the  order. 

We  can  furnish  also  paper  of  other  speeds  to  meet  unusual  conditions, 
but  in  such  cases  the  exact  conditions  should  be  explained  in  the  order,  to 
obtain  the  best  possible  results. 

TRAIS^SLUX. 


(Makes  negatives 
more  transparent.) 


218C.  Translux  in  Tina,  one  quarter  pint . each  S 

218F.  do.  do.  »«  quart . '• 

218H.  do.  do.  i‘  half  gallon, . “ 

218G.  do.  do.  «  gallon . . 

Translux,  a  liquid  applied  to  drawings,  brownprint  negatives,  old  opaque 
tracings  etc.  makes  them  translucent  and  thereb}’  saves  time  in  expo.^ing, 
thus  reducing  the  consumption  of  current  where  electric  light  is  used.  Prints 
may  be  taken  direct  from  regular  drawings  when  Translux  is  used.  Translux 
will  injure  neither  print  nor  drawing. 

TUBES  EOR  STORING  PREPARED  PAPER. 


These,  tubes  are  of  tin,  with  'well  fitting  covers,  and  are  the  best  and 
most  practi^l  recept^les  for  storing  cat  rolls  of  prepared  paper,  because  they 
exclude  both  hght  and  moistore.  They  are  well  adapted  also  for  storing  tracings, 
plans,  drawings,  etc. 

Tubes  for  Storing  Paper,  for  24  30  86  42  In. 

219.  for  10  yard  rolls,  each  $ 

No.  219  hu  screw  cap. 

for  50  yard  rolls,  each  $ 

No<2i9X  has  poll  off  cover. 


21 9X. 


21 


HELIOS  BLUEPRETsT  PAPERS. 


Redaced  fac-simile  of  label  of  prepared  Helios  Paper, 

Helioa  Paper,  the  first  Blueprint  Paper  introduced  by  us.  is  still  acknowledsed  to  be 
the  best  and  most  reliable.  For  tine  blueprints,  it  hae  no  eaual. 


JSet\oi 


Paper,  prepared,  medium, 

30  86 


220.  per  roll  of  10  yards  $ 

. . .  o 


42 


64*  in.  wide, 


*The  54  inch  width  is  prepared  to  order  only. 


PARcmnjirE  blueprint  papers. 


COIIIHUOUS 


Mwtrtk  11 


Reduced  fac-simile  of  label  of  prepared  Parcbmine  Paper. 

Parchmins  Pipers  are  fine  blneprint  papers,  which  will  often  be  found  useful  on 
account  of  their  sreat  strength  and  tou^bnese  which  adapt  them  for  prints  intended  to 
be  filed  for  record  or  to  stand  much  handling. 

PARCHMINE  PAPER,  prepared,  medium, 

30  86  42  54*  in.  wide, 

222.  per  roll  of  10  yards  ....  9 
222X.  .<  60  »  .... 

*The  54  inch  width  is  prei>ared  to  order  only. 


Sample  print!  tent  on  applloaiion. 


COIiUMBIA  BLTJEPEnSTT  PAPERS. 


Rednced  fac-Gimile  of  labels  of  prepared  E.  T.  and  Columbia  I’apers. 

Columbia  Papers  are  intended  for  the  more  general  emploTmcnt  of  bltieprinta,  where 
the  price  ia  a  conaideration.  as  for  distriboiion.  proposals,  etr.  They  compare  favorably 
with  the  papers  gonorally  put  on  the  marhct  aa  “  Eirst-clasa  blueprint  paper. " 

COLTJJIBIA  PAPER,  prepared,  thin, 

24  80  86  42  in.  wide, 

224  L.  per  roll  of  10  yards  $ 

224  LX.  <1  GO  « 

COLUMBIA  PAPER,  prepared,  medium, 

24  30  36  42  54*  in.  wide, 

224.  per  roll  of  10  yards  $ 

224  X.  ..  60  « 

COLUMBIA  PAPER,  prepared,  thick, 

30  38  42  54*  in.  wide. 

224  H.  per  roll  of  10  yards  $ 

224HX.  ••  50  « 

•The  54  in.  width  is  prepared  to  order  only. 

22-i  H  is  old  ^"o.  224)tf:  HX  is  old  No.  X. 


E.  T,  BL D P.AJPEB..  (Blallinpr  Weight.) 


E.T.  Paper  is  of  the  highest  quality,  very  thin  and  tongh  and  is  intended  for  prints 

for  mailiiur,  aartne  poaSage  by  i*i  light  weight 

Paper,  prepared,  (extra  thin,  mailing  weight), 

30  36  42  54*  in.  wide, 

225.  per  roll  of  10  yards  $ 

225X.  u  >•  •<  GO  •< 

•The  M  in.  width  is  prepared  to  order  only. 

We  can  furnish  our  prepared  papers  also  In  sheets,  if  ordered  in  reasonably  large  quantities 
but  ws  do  not  list  shas,  as  they  are  cut  to  order. 

Sample  Prints  sent  on  application. 


For  unprepared  papers,  see  pages  16,  17  &  18. 


Columbia  Blueprint  Cloth  on  account  of  its  strongth  is  preferred  for  prints  intended  for 
ron(  b  handJing,  especially  in  ont-door  work. 

COLUilBIA  CLOTH,  prepared,  thin, 

30  36  42  in.  wide, 

228L.  per  roll  of  10  yards  $ 

22aLX.  “  “  SO 

COLUMBIA  CLOTH,  prepared,  medium, 

30  36  42  54*  in.  wide, 

228.  per  roll  of  10  yards  $ 

228X.  “  “  50  “ 

*Tho  5-1  in.  width  is  prepared  to  order  only. 

For  Unsensitized  Columbia  Cloths,  see  page  25. 

BLACK  PROCESS  PAPERS. 

(Require  water  bath  only.) 


Redaced 
fac-sixnile  of 
label  of 
Umbra  Paper. 


Ttie  Umbra  i«  n  positive  paper,  givinir  an  exact  fac-aimtie  of  the  original  drawing  in 
clear  Black  lines  on  a  while  ground-  As  the  prints  arc  positive,  they  do  not  reverse  light 
and  shading  aa  is  the  cane  with  n  blaeprint.  Umbra  prints  can  be  colored,  shaded,  altered, 
etc.,  just  like  an  original  drawing. 

The  Umbra  Paper  requires  no  chemical  bath,  but  is  developed  in  a  wnterbath,  like 
blnepriut  paper. 


Black  Process  Paper,  prepared, 


30  36  In.  wide, 


226.  thin,  per  roll  of  10  yards 
826  is  old  No.  227^T. 

227.  medium,  per  roll  of  10  yards 
237  is  old  No.  227>tf. 


$ 

30  36  42  In.  wide, 

$ 


Wrilo  for  circular  on  Umbra  Paper. 
Sample  prints  sent  on  application. 


MADUKO  PAPEES  AED  CLOTHS. 


Negative  Prints:  While  Lines  on  Black-Brown  background. 
Positive  Prints:  Black-Brown  lines  on  White  background. 
(Maduro  Prints  serve  also  as  Negatives  for  making  Positive  Prints.) 


Miduro  Piper  nnd  Cloth  gl%-e  a  negative,  wljite-Iine  copy  of  tbe  original  uu  bhit  k* 
brown  Uackcruuncl.  Aa  this  backgronnd  is  Impervious  to  light,  thexti  Prints  (wlicn  ruado 
on  THIN  MftDURO  PAPER  or  CLOTH),  can  be  uaed  as  negatives  from  wliich  any  number  of 
POSITIVE  PRINTS  of  the  original  can  be  taken.  When  many  prints  are  to  be  made 
from  ono  tracing,  a  number  of  ^ladnro  prints  on  thin  paper  can  be  made,  and  used  as 
negatives  to  niako  many  positive  prints  simultaneoasly  and  witliont  risk  of  damagitig  or 
wearing  the  original  tracing.  To  save  making  new  drawings  when  corrections  or  altera- 
tiona  of  tracings  are  necessary,  a  negative  of  the  trar  mg  shoold  be  made  on  thin  filaduro 
Paper  and  from  this  a  positive  print  made  on  thin  Madnro  I’apcr,  with  tlie  portion  to  ho 
altered  or  corrected  blanked  oot  hv  inserting  opaqne  paper  between  tbe  negative  and  the 
positive  print  which  is  beinf:  made.  The  corrections  can  then  be  drawn  in  with  ink 
and  the  amended  positive  pnnt  used  the  same  as  a  tracing. 

BLUEPRINTS  OR  MADURO  PRINTS  PROM  A  (NEGATIVE)  MADURO  PRINT  ON  THIN  PAPER 
OR  CLOTH.  WILL  BE  FAC-SIMILES  OF  THE  ORIGINAL  DRAWING  OR  TRACING,  i.  e.  BLUE  OR 
BLACK-BROWN  LINES  ON  A  WHITE  BACKGROUND. 

A  box  of  Fixing  Sail,  229  S.,  and  directions  furnished  with  each  roll. 


c)\badMM 


Paper,  prepared,  very  thin,  (also  for  Degativee). 


229  T.  per  roll  of  10  yards  $ 
229TX.  “  “  50  “ 


SO 


Paper,  prepared,  medium,  SO 


229  M.  per  roll  of  10  yards  $ 
229  MX.  “  “50  “ 


36  42  54*  in.  wide, 


86  42  54*  in.  wide, 


*Tbe  54  in.  width  is  prepared  to  order  only. 


C^oDm/lo  Cloth,  prepared,  thin, 


229  CL.  per  roll  of  10  yards 
229CLX.  «  <•  50  M 


42  in.  wide. 


c)\(paDM/io  Cloth,  prepared,  medium,  30  36  42  54*  in.  wide, 


229  C.  per  roll  of  10  yards 
229CX.  »  i(  50  <• 

Maduro  Cloth,  tike  Columbia  Cloth,  is  very  strong  and  toogh,  and  adapted 
for  prints  for  ont-door  nse  or  rongh  handling. 


$ 

lot 
or 

*The  54  izL  width  is  prepared  to  order  only. 


c)\baDiVlO  Fixing  Sail,  4 

229  8 . per  box,  $ 


Sample  Prints  sent  on  application. 


UXSEXSrnZED  (>nOT  COATED) 
E.  P.  PAPEES  Ai^D  CLOTH 
FREQUENTLY  USED  FOR  DRAWING  PURPOSES. 


230.  Paper,  unsensitized,  medium. 

80  86  42  84  I 

per  roll  of  00  yards  .  $ 

235.  5*  Paper,  unsensitized,  very  thin  and  touch,  mailing  weight. 


per  roll  of  50  yards  .  S 

232.  P.VUCHMINE  PAPER,  unsensitized,  medium, 

80  36  42 

per  roll  of  50  yards  ....  $ 

234.  COLUMBIA  PAPER,  unsensitized,  medium. 

24  30  36  42 

per  roll  of  50  yards  $ 

234  L.  COLU3IBIA  PAPER,  unsensitized,  thin, 

24  30  30 

per  roll  of  50  yards  .  $ 

234  H.  COLUMBIA  PAPER,  unsensitized,  thick. 

30  36  42 

per  roll  of  50  yards  S 

23-1 H  18  old  No. 

238.  COLUi^IBIA  CLOTH,  unsensitized,  medium. 

30  36  42 

per  roll  of  10  yards  .  .  .  ,  S 

238  L.  BLUEPRINT  CLOTH,  unsensitized,  thin. 

30  36  42  in.  wide, 

per  roll  of  10  yards  $ 


54  in.  wide. 


54  in.  wide, 


54  in.  wide. 


54  in.  wide, 


Samples  sent  on  application,  or  general  sample  book  for  15c. 


For  No.  1 68,  Albanene  Pencil  Tracing  Cloth,  see  page  16. 

For  sensitized  (prepared)  papers  and  cloths,  see  pages  21  to  23. 


ERASIi^rG  FLUroS 
AXD  CT?AY02irS 


lor  making  Alterations  and  Additions  on  Prints 

240W.  HELIOS  Erasing  Fluid,  for 

BhieprintR,  while,  per  liottle  S 
240  R.  do.  do.  red,  ««  u 

240  Y.  do.  do.  yellow,  «t  ^ 

240  M.  MAOURO  Ernsing  Fluid, 

for  Maduro  ])rints,  while,  n  n 
243.  WHITE  CRAYON,*  for  niarkiog  on  blue 

prints . per  do/..  * 


K  &  E  AUTOMATIC  FEINT  HANGER. 


requires  1  or  2  or  more  bars  to  prevent  sagging  of  the  wet  print  between  the 
points  of  sqspension. 


This  antomatic  banker  for  blueprints,  etc.,  econocoizea  space,  saves  mnch  time  and 
labor  in  dryinK  prints,  prevents  tbeir  crumpling,  nnd  will  not  tear  the  paper,  The  motal 
holders  aro  attached  to  a  wooden  bar.  each  holder  having  a  loosely  jointed  tongne. 
When  a  print  is  inserted  it  raises  the  tonguo  which,  dropping  back,  firmly  locks  the 
print  To  remove  the  print,  the  tongue  is  rai.sed  by  estondine  one  finger  under  it.  The 
metal  holders  are  about  inches  apart,  gi\ing  .'imple  circulation  of  air  between  the 
■uapendod  prints. 


SPRING  CLIPS. 


249-3.  Spring  clips,  for  clamping  prints  when  drying . doz.  $ 


For  other  white  pencils  lor  marking  on  blueprints,  see  heading  ^'Pencils.' 
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STANDARD 

PROFILE  ^VISTD  CROSS  SECTION 
PAPERS  AND  CLOTHS. 

In  sheets  and  in  continuous  rolls. 

Please  order  by  number. 


W®  caU  attention  to  the  qualify  of  Ih®  paper— a  fine  tough  drawing  paper— whi*:b  we 
nse  for  our  “Standard’*  Profile  and  Cross  Section  Papers.  Standard  Profile  and  Cross  tieetion 
Cloths  are  recommended  in  preference  to  monnted  Profile  paper  for  outdoor  use,  as 
the?  will  stand  mach  roagh  handling  and  suffer  less  iu  onfaTorable  weather. 


Plate  A,  4  X  20  to  the  inch. 


250G. 

erreen, 

engraving 

15X42  in 

SHEETS. 

,  Drawing  Paper  . 

.  .  .  quire  $ 

sheet 

s 

250R. 

orange 

•< 

15X42  . 

do.  do.  . 

. 

253G. 

ffreen. 

encravine 

20 

CONTINUOUS. 

in.  wide.  Drawing  Paper  . 

.  50  y'd  roll  $ 

yard 

a 

253R. 

orange 

M 

20 

«  41 

do-  do. 

.  50  «•  «« 

254  G. 

green 

M 

10 

44  44 

do.  do. 

.  50  i<  « 

254R. 

orange 

«l 

10 

do.  do.  . 

.  60  •« 

255G. 

green 

U 

20 

44  •! 

mounted  on  muslin 

20  <•  « 

255R. 

orange 

u 

20 

«  « 

do.  do. 

20  •«  •• 

257  R. 

orange 

4i 

20 

Tracing  Paper,  . 

.  50  44  •• 

257iR. 

orange 

« 

10 

U  44 

do.  do. 

.  50  «*  «• 

258R. 

orange 

« 

20 

<C  .4 

Tracing  Cloth, 

.  20  M  “ 

258.iR. 

orange 

« 

10 

4(  II 

do.  do. 

.  20  »  *« 

259  G. 

green 

14 

20 

it  i< 

Columbia  Cloth,  . 

.  20  ••  •• 

259  R. 

orange 

20 

.<  .. 

do.  do. 

20  •<  >• 

All  "Standard"  Profile  Papers  and  Cloths  bear  this  trade  mark  along  the  margin. 


Saniples  sent  on  application,  or  general  sample  book  for  15c. 
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“STANDARD**  PROFILE  PAPERS  AND  CLOTHS. 

(tbaol  mask) 

In  sheets  and  in  continuous  rolls. 

Please  order  by  number. 


260G. 

green,  engraving 

Plate  B,  4  X  30  to  the  inch. 

SHEETS. 

13iX42in..  Drawing  Paper,  quire  $  sheet  $ 

260R. 

orange 

(1 

ISiX'W 

11  do.  do. 

« 

263G. 

green,  engraving  20 in.  w 

CONTINUOUS. 

idc,  Drawing  Paper,  . 

yard 

50  y’d  roll  %  S 

263  R. 

orange 

20  II 

•<  do.  do. 

50  <<  » 

264G. 

green 

9  II 

•I  do.  do. 

50  ..  « 

264R. 

orange 

•• 

0  >• 

do.  do. 

50  « 

265G. 

green 

20  11 

II  mounted  on  muslin, 

20  <•  •< 

265  R. 

orange 

20  •• 

«  do.  do. 

20  14  •< 

267  R. 

orange 

« 

20  •< 

II  Tracing  Paper,  .  . 

50  <4  « 

267  ^R. 

orange 

0  « 

<<  do.  do.  .  . 

50  11  « 

268R. 

orange 

<1 

20  I* 

II  Tracing  Cloth,  .  . 

20  .4  « 

269  G. 

green 

It 

20  II 

>1  Columbia  Cloth,  . 

20  .4  « 

269  R. 

orange 

If 

20  •• 

41  do.  do. 

.  20  4.  M 

Plate  C,  6  X  25  to  the  inch, 

SHEETS  ONLY. 

270G.  green,  engravlDg  16  X  42  in.,  Drawing  Paper,  quire  S  sheet  $ 

270R.  orange  •<  16x42  «  do.  do.  "  << 

All  “Standard"  Profile  Papert  and  Cloths  bear  thJi  trade  mark  along  the  margin. 


Samplei  lenl  on  application,  or  genaral  lampla  book  lor  16c. 
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‘^STANDARD” 

(TRADE  V*RK) 


PROFILE-PLAN  PAPERS  AND  CLOTHS. 

in  continuous  rolls. 


Width  of  paper  22  in. 


In  Profile-Plan  Paper,  the  profile  ruling  -with  its  margin  is  only  half  the  width 
of  the  paper,  the  other  half  being  left  blank  for  sketching  difficult  cuts  or 
fills,  embankments  or  excavations  etc.  and  for  explanatory  notes.  This  is 
a  very  convenient  and  accurate  method,  which  saves  referring  to  several 
maps  for  the  same  information.  In  mapping  complicated  cuts,  fills, 
embankments,  etc.,  it  is  indiapensable. 


Plate  A.  4x20  to  the  inch. 


Standard  Profile-Plan  Papers  and  Cloths, 


253  H.G.  green,  engravmg 

lU  in.  wide,  Drawing  paper, 

50  y’d  roll  $ 
50  “  •* 

253  H.R.  orange,  “ 

10 

“  “  do. 

do. 

254  H.R.  orange,  “ 

5 

“  •*  do. 

do. 

50  “  “ 

257  H.R.  orange,  “ 

10 

“  Tracing  paper, 

50  “  “ 

257iH.R.  orange, 

5 

**  '*  do. 

do. 

60  •'  “ 

258  H.R.  orange,  “ 

10 

**  Tracing 

cloth, 

.  20  “  •' 

258JH.R.  orange,  “ 

5 

“  “  do. 

do. 

.  20  “  '* 

H.R.,  257 H.R.  and  256HH.R. 

width  of  paper  11  in. 

yard 


Plate  B.  4x30  to  the  inch. 

Standard  Profile-Plan  Papers  and  Cloths,  yard 

263  H.G.  green,  engraving  9  in.  wide,  Drawing  paper,  .  60  y’d  roll  $  $ 

263  H.R.  orange,  “  9  “  do.  do.  .  60  “  “ 

267  H.R.  orange,  “  9  “  “  Tracing  paper,  .  50  “  “ 

268  H.R.  orange,  “  9  “  “  Tracing  doth,  .  20  “  “ 

All  ‘'Standard”  Profile  Papari  and  Ck)tha  bear  this  trade  mark  along  the  margin. 


Samples  sent  on  application,  or  general  sample  book  for  fSc. 


“STANDARD”  CROSS  SECTIDN  PAPERS  AND  CLOTHS. 

(tiaoe  hark) 

In  sheets  and  in  continuous  rolls. 

Pleue  order  bjr  number. 


10  X  10  to  the  tnch, 

Kos.  280,  231  and  233  to  289. 


SHEETS. 


10  X  10  to  the  tT^ch,  6th  line  heavy. 
Nos.  282  and  282^. 


230  G. 

green,  engraving  16x20 

in.,  Drawing  Paper,  quire  8  sheet  8 

2303. 

orange 

tt 

16X20 

It  do.  do.  “  » 

280  B. 

blue 

<( 

16X20 

c(  do.  do.  “  M 

281  R. 

orange 

<( 

16X20 

«<  Tracing  Paper,  "  •< 

CONTINUOUS.  y«rd 

232, 

green,  engraving  24  In.  wide,  Drawing  Paper,  60  vM  roll  $  $ 

282|. 

green 

** 

24  “ 

“  Tracing  Paper,  60  ’*  “ 

2830. 

green 

20  “ 

Drawing  Paper,  50  "  ** 

283  3. 

orange 

20  “ 

“  do.  do.  50  '*  “ 

2856. 

green 

20  “ 

**  mounted  on  muslin,  20  "  ** 

285  R. 

orange 

20  “ 

“  do.  do.  20  “  ** 

287  R. 

orange 

i« 

20  “ 

**  Tracing  Paper,  50  “  “ 

288  3. 

orange 

•$ 

20  “ 

“  Tracing  Cloth,  20  '*  ** 

2896. 

green 

If 

20 

**  Columbia  Cloth,  20  " 

289R. 

orange 

20  “ 

«  do.  do.  20  “  * 

16  X  16  to  the  Inch. 

SHEETS. 

290  G.  green,  engraving  17X22  In.,  Drawing  Paper,  quire)  sheet  ) 
290  R.  orange  ••  17x22  «  do.  do.  “  «i 

290  B.  blue  “  17X22  •«  do.  do.  “  m 

291  R.  orange  «  17X22  n  Tracing  Paper,  **  « 

CONTINUOUS. 

293G.  green,  engraving  20  in.  wide,  Drawing  Paper,  60  j’d  roll  $  ) 

293  R.  orange  **  20  •<  «  do.  do,  50  «  « 

All  “ Standard"  Croat  Saciloti  Paper*  and  Clolha  bear  thia  trade  mark  along  the  margin, 


Samples  sent  on  application,  or  general  sample  book  tor  15c. 


''STANDARD”  CROSS  SECTION  PAPERS  AND  CLOTHS. 

(tiaoe  haikj  |„  sheets  and  in  continuous  rolls. 

PImm  order  by  numb*. 


Millimeters. 

SHEETS. 


300  G. 

green, 

engraving  40x50 

cm.  Drawing  Paper,  . 

.  .  quire 

300  R. 

orange 

(4 

40X50 

44  do.  do. 

‘ 

300  B. 

blue 

.4 

40X50 

II  do.  do. 

* 

301  R. 

orange 

14 

40X50 

>1  Tracing  Paper,  . 

* 

CONTINUOUS. 

303  G. 

green, 

engraving 

50  cm.  wide,  Drawing  Paper,  50y'd  roll 

303  R. 

orange 

14 

50 

44 

<1  do.  do. 

50  44 

*4 

305  G. 

green 

44 

50 

14 

11  mounted  on  muslin,  20  « 

M 

305  R. 

orange 

14 

50 

41 

II  do.  do. 

20  II 

44 

306G. 

green 

44 

76 

II 

41  Drawing  Paper,  . 

50  11 

« 

306  R. 

orange 

U 

76 

14 

II  do.  do. 

60  <1 

41 

307  R. 

orange 

44 

50 

44 

II  Tracing  Paper,  . 

50  II 

44 

307^R. 

orange 

44 

76 

44 

41  do  do. 

50  II 

14 

308  G. 

green 

44 

76 

41 

14  Drawing  Paper, 

mounted  on  muslin,  20  n 

U 

308  R. 

orange 

44 

75 

44 

(4  do.  do. 

20  41 

II 

308^  R.  orange 

<4 

60 

44 

II  Tracing  Cloth,  . 

20  41 

44 

309  R. 

orange 

«( 

76 

44 

II  Tracing  Cloth, 

20  II 

flheet 

$ 


yard 


8  X  8  to  the  inch,  fifth  lines  heavy. 

310G.  green,  SHEETS  engraving  16^x21^  in.,  Drawing  Paper,  qiilre  $ 

310R.  orange  **  «  16^X21|  *•  do.  do.  « 

310B.  blue  »  i<  l&^X2li  «<  do.  do. 

31 1R.  orange  «  «<  16^X21|  «<  Tracing  Paper,  i* 


sheet 


All  "Standard  Croea  Section  Papers  and  Cloths  bear  this  trade  mark  along  the  aargin. 


Samples  sent  on  application,  or  general  sample  book  lor  16c. 


‘STANDARD”  CROSS  SECTION  PAPERS  IN  SHEETS  AND  ROLLS. 

(iiAOE  HAii)  PIcata  ordar  by  number. 


5  X  5  to  the  half-inch.  sheet 

32QG.  ^een,  SH£ET&en^raTing  16x20  in.,  Drawing  Paper,  quire  $  $ 

32QR.  orange  «  •«  16x20  «•  do.  do.  •* 

3208.  blue  44  44  16x20  x  do.  do.  » 

a21R.  orange  <4  41  16x20  44  Tracing  Paper,  « 

10  X  10  to  the  inch  with  every  second  line  heavy. 

324.  green,  SHEETS,  engraving  16x20  in..  Drawing  Paper,  quire  $  9 


12  X  12  to  the  Inch.  sheet 

322.  green,  Shests,  engraving  16  X  20  in.,  Drawing  Paper,  quire  $  $ 

All  “Standanl*'  Crott  SacUon  Paptra  thia  trade  mark  along  thi  margitL 


SraiPLEX  CKOSS  SECTION  PAPER. 

In  eonlinuous  rolls. 

Simplex  CroBi  Bectlon  Paper  ia  intended  for  arohltectnral  and  mechanical 
foU-dze  detail  aketcbea. 


6  X  S  to  the  inch. 

326R.  orange,  cOiaiNUOUS.  engraving  30  In.  wide, 

Simplex  Deiall  Paper,  50  y'd.  roll,  i  yard  | 
326D.  do.  do.  White  Detail  Paper,  60  y’d.  roll,  <1 


Sample!  lant  on  application,  or  ganarai  tampla  book  lor  I60. 


330.  Sheets,  16  X  21  in.,  6  X  6  to  the  inch,  ruled  blue  ....  quire  $ 


ream 


I*  I  /  I  I  I  I  I  I  I  I  (  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  «  I  I  t 


331t  Sheets,  16  X  21  in.,  10  x  10  to  the  inch,  ruled  blue  .  .  .  quire  $ 

ream 


332.  Sheets,  16  X  21  iu.,  8  X  8  to  the  inch,  ruled  blue  ....  quire  $ 

ream 

I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I 


I  ^  i  ^  I  i  ^  ^  i  I  ^  i  I  \  ^  I  r 

333.  Topographical  Paper,  Sheets,  16  X  21  In.,  400  feet  to  the  inch, 

ruled  red  and  blue . . . quire  $ 

ream 


Samplai  lenl  on  application,  or  genaral  sample  book  for  1 6a. 


COlSrSTRTJCTOR’S  SKETCH  PAPER. 


SSSaii 

SSSaaS 

|:hb3 

paEiiia 

!■■■! 

laui 

laSS 

iMai 

Siik 

mmmmm 

Sam 

aaaa 

■BBB 

an 

■ana 

■aaa 

■na  aa  aa  aaa 
aaaa  aa  aa  aaa 
■BBaaaa  aaaaaa 
leBani  aa  aaa 
a  aa  bE  a  aaa 
aaaaa  a  aaa 

aaaaaaaaaaaaa 
aaa  aBaaBaaaaBBaB 

a  aBaiaBaaaBaai 

aa  iaaaaaaaaaaaa 
aaaaa  aaaaaaaaaaaaa 
aaaaa  aaaaa  aa^n  aaaa 

iiiii  iS  fii 

gaiaigai^^aa 

SaSSa  88  88 

aaaaa aaaaBBa 

Maaagaa _ ■■ 

aa* 

aa* 

aa* 

aa* 

iSSBI 

r9 

jjS 

■Ban 

feBaaa 

gsi 

Ban 

■aaM 

SSSa 

■S8 

an 

an 

SS8 

S^S 

isi 

BBSS 

a:*::  a: 

BnaSSaBanBaB 

laaa  aa  i  aaa 

iauBB  *!!* 

BaaaaaSaaa aaaaa aaai 
aaa  aaaaaaaaaaaaa 
aaa_^  aaaa aaaaa gaai 

s-sbHsSebssbs:! 

88n8  88  S 

aaaia  aaaaaa 

asB^gs 

:s3i*88  8 

aaagg  aa^^aa 

aa* 

BBI 

aa* 

aa* 

aa* 

ss 

|S!S 

SaSn 

UB8 

nSSS 

sss 

BBSS 

aaaa 

■US 

a  aa  aaa  a  bbb 
a  aa  aa  a  aaa 

BBBaaBBBag  aaaaa  ana 

aaaaiBBBaBaa 

BBBii  BaaBBB 

Baaaa  aa  aa 

aaa 

BBI 

10  X  10  to  the  half  loch,  fifth  lines  heavy. 


334A.  Sheets,  neutral  tint,  engraving  5  X  7}  in.,  Tracing  Paper  . 

quire  $ 

334AR.  ** 

orange 

** 

5  X  74  in.,  “  “  . 

it 

3348. 

neutral  tint 

6  X  74  in.,  Drawing  “ 

It 

334C.  ** 

neutral  tint 

7J  X  10  in.,  Tracing  . 

It 

334CR.  “ 

orange 

7J  X  10  in.,  “ 

It 

3340. 

neutral  tint 

<< 

74  X  10  in.,  Drawing  ** 

<t 

334  E. 

neutral  tint 

«c 

10  X  16  in.,  Tracing  , 

44 

334  ER. 

orange 

<1 

10  X  16  in..  “  **  . 

44 

334F.  “ 

neutral  tint 

44 

10  X  16  in.,  Drawing  “ 

It 

334^.  Crofla  Section  Tracing  Paper  (10x10  to  the  half  inch),  fifth  line 

heavy,  neutral  tint,  engraving  20  in.  wide,  Tracing  Paper,  per 

60  y'd  roll  .  . . S  per  yard  i 

lake  Contractor'a  Sketch  Paper  bnt  continuoui. 


This  paper  la  printed  in  a  neutral  tint  and  in  orange.  The  linee  are  In¬ 
delible,  and  can  be  photo-printed.  We  recommend  it  for  the  nae  of  mechanical 
engineers  stodenta,  etc. 


CROSS  SECTION  PAPERS 

RULED  OR  PRINTED,  OR  OTHER  DESIGNS  THAN  HERE  LISTED, 
MADE  TO  ORDER  IN  REASONABLE  QUANTITIES. 

PRICES  QUOTED  ON  INQUIRY. 


TOWNSHIP  PAPEB. 


335.  Sheetfl,  bl&ck  eDgraving  15  X  18  Ui-i  Drawing  Paper, 

quire . •  sheet  I 


Samplei  lent  on  ippllcalloo,  or  general  taniple  book  lor  ISc. 
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LOGAKITHMIC  CKOSS  SECTION  PAPBBS. 
DURAND  S  LOGARITHMIC  PAPER. 


33G.  Sheets,  eegraving  10  X  10  in.,  drawipg  paper,  neutral  tint,  sheet  $ 

doz. 

On  this  paper  the  scales  ineaeh  direction  are  loBarithmic  instead  of  nniforp  a.s  in  other 
cross  section  papers.  The  nombors  and  clivisiona  marked  are  placed  at  such  points  that 
their  distances  from  the  origin  are  proportional  to  the  logarithm  of  anch  numbers  in¬ 
stead  of  to  the  numbers  themselves-  Among  the  various  relationships  Tvhich  innr  be 
represented  bymeansof  thl.s  paper,  are:  Circumferences  and  areas  of  circlesin  terms 
of  their  radii  or  diameters,  or  the  inver.se;  moments  of  inertia  and  radii  of  gyration  in 
terms  of  a  linear  dimension,  or  the  inverse  ;  length  of  pendnlnm  and  time  of  oscillation ; 
powers  and  roots  of  any  and  all  indices;  weights  of  a  series  of  bodies  of  the  same 
snhatance  and  form  but  of  varying  size,  or  the  inverse,  in  terms  of  a  linear  diroension  ; 
sizes  of  shafts,  stmts,  tie  bArs.  etc.,  in  terms  of  varying  load,  or  the  inverse;  shearing 
stress,  bending  xiioment  or  deflection  of  beams,  or  the  inverse,  in  terms  of  load,  etc.,  etc. 


JENSEN^S  LOGARITHMIC  PAPER. 

336 J.  Sheets,  engraving  10  X  10  in.,  bond  paper,  printed  in  orange, 

sheet  §  per  doz.  $ 

per  hundred 

J(jn.sen'.s  Logarithmic  Paper  is  similar  to  Dorand'a,  bnt  has  two  logarithmic 
scales  in  each  direction,  instead  of  one. 


336  P  Logarithmic  Papers . per  sheet  $  per  dozen  $ 

This  is  a  special  logarithmic  drawing  paper,  in  sheets  16X31  in,,  engraving  25Xa0cm. 
The  ordinate  measores  26  cm.  and  is  divided  into  logarithmic  divisions,  the  space  from  i  to 
^having  twenty  sab^visions  and  from  2  to  8,  8  to  4  etc.,  up  to  10,  having  ten  divisions. 
The  abaicissa  is  dividedinto  equal  parts  of  one  millimeter. 


i 


WEBB’S  CO-OEDmATB  PAPER. 


Webb’s  Co>ordiQate  paper  is  a  convenient  and  nccorate  cross-section  paper  for 
drafting  rooms,  technical  schools,  laboratories,  etc.  It  is  printed .  from  accurate  engrav- 
incs  in  a  neutral  olive  tint  which  can  be  photographed  or  pnoto-printed.  The  scale  of  the 
rmings  is  between  the  English  and  French  inches  and  centimeters)  subdivided  10  X  10. 
The  lines  of  Nos.  3^  to  STT-iL  are  numbered  in  two  directions  for  ready  reference  to  any 
point  on  the  paper  and  the  sheets  are  punched  for  portfolio  binding.  A  table  of  nat^al 
tangents  is  printed  on  the  margin  of  some  of  the  larger  size  sheets,  for  laying  off  angles. 


337.  Best  Linen  Record  Paper, 
337  L.  n 

337-1.  Beat  thin  Bond  Paper, 

337-lL.  «  «  »  » 

337-2.  tt  II  II  •  <1 

337-2  L.  «  «  «  « 

337-3.  Smooth  Drawing  Paper, 


83Xllf  in., 

iiixnj  « 
sjxni  .. 

11^X17}  « 

8  xio}  « 
ioixi6  « 

8  XlOi  <i 


180x220  squares,  sheet  S 


240x350 

H 

U 

180X220 

II 

u 

240X350 

1* 

II 

160X220 

M 

14 

220X330 

<1 

u 

160x220 

** 

per  block 
of  CO  sheets 

For  Noa.  338  A-H  and  339,  see  page  40.  For  Noa.  340,  3tl  and  341^,  see  pages  41  and  42. 


ISOJ^IETEIC  CROSS-SECTION  PAPER. 
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1‘  No.  842.  Prinied  In  neulral  tint. 


342  A. 
342  B. 
342  C. 
342AP. 
342  BP. 
342  CP. 


i  Isometric  Croaa-section  paper,  sheets,  engraving 

'  6  X  0  in.,  Drawing  Paper . per  quire 

Isometric  Cross-section  paper,  sheets,  engraving 

9  X  12  in..  Drawing  Paper .  «• 

Isometric  Cross-section  paper,  sheets,  engraving 

12  X  18  in.,  Drawing  Paper . «<  •* 

Isometric  Cross-section  paper, 

Fad  of  40  sheets.  No.  842  A,  6  X  2  in.  .  .  each 
Isometric  Cross-section  paper, 

Pad  of  40  sheets,  No.  342  B,  9  X  13  in.  .  .  » 

Isometric  Cross-section  paper, 

Fad  of  40  sheets,  No.  842  C,  12  X  18  in.  .  .  ii 
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344  A.  Triangular  Co-ordinate  Paper . per  quire  $ 

Forfho  tfraphicnl  expreHsion  of  three  variables  composinj?  a  constant  sum.  The 
en«raviny  is  nii  equilateral  triancle,  each  side  aOO  mm.  loug,  divided  into  100  equal  parts 
nie?e  divisions  are  connected  by  rulings  parallel  to  the  sides,  every  fifth  hue  heavy  : 
printed  on  tracing  paper :  sheets  6>^xiaii’  in. 

For  No.  &t5,  A-D,  see  page  -lO. 


OANUARY  FEBRUARY  NOVEMBER  DECEMBER 

&  10  15  20  26  6  10  15  20  25  5  10  15  20  25  5  10  16  20  26 


348.  “Progress’*  Cross  Section  Paper  (for  statistical  work). 

. per  quire  $ 

T^ie  engraving  is  7X12  in.,  including  border  lines,  on  tracing  paper  81^'X14  in.  The 
ba‘»o  line  is  divided  into  3CC  equal  parts,  corre.sponding  to  the  number  of  days  per  year  (365 
or  son).  Heavy  lines  separate  the  twelve  months,  the  name.s  being  printed  at  the'head  of 
each  column.  Of  the  £00  horizontal  lines,  every  tenth  line  is  heavy  to  facilitate  reading. 


No.  340.2P 


346-1 P.  Plan  Profile  Sheet,  orange,  Tracing  Pajjer,  size  of  sheet 
23X36  in.,  size  of  border  line  23x33J^1n.,  size  of  profile 
10x33i  in.  Profile  lengthwise  ruled  to  the  half  inch,  in 
height  to  one-tenth  of  an  inch.  Two  titles  for  profile 
and  plan  on  left-hand  side  of  sheet,  outside  of  border 
line . per  hundred 


846-1 C. Plan  Profile  Sheet,  like  No.  346-1  P.  but  Imperial  Tracing 

Cloth . per  hundred  $ 

346  2P.  Double  Plan  Profile  Sheet,  for  flat  profiles,  orange, 
Tracing  Paper,  size  of  sheet,  border  line  and  titles  like 
No.  846-1 P.  Profile  beginning  at  the  bottom  of  the 
sheet  has  the  same  ruling  as  sheet  No.  346-1 P.  on  the 
first  quarter  of  the  sheet ;  size  of  profile  6x33  in.;  the 
second  quarter  is  blank,  the  third  quarter  bears  a  profile 
like  the  first  quarter,  and  the  fourth  quarter  is  blank. 
. per  hundred  $ 

346-2C.  Double  Plan  Profile  Sheet  like  No.  846-2P.  but  Imperial 

Tracing  Cloth . per  hundred  $ 


FEDERAL,  AID  SHEETS 


as  recommended  l)y  the  U.  S.  Department  of  Agriculture, 
Office  of  Public  Roads  and  Rural  Rngiucerlng. 


No.  346-3  P. 


346-3  P.  Cros9  Section  Sheet,  orange.  Tracing  Paper,  size  of  sheet 
23x36  in.,  size  of  bor<ler  line  22x33J  in.,  size  of  profile 
21x33^  in.  Profile  10x10  to  the  inch,  every  tenth  line 
heavy.  Two  titles  for  Original  Survey  and  Final 
Survey  on  left-hand  side  of  sheet,  outside  of  border 
line . per  hundred  $ 

346-3C.  Cross  Section  Sheet  like  No.  346-3P,  but  Imperial  Tracing 

Cloth . per  hundred  $ 


346*4  P.  Plan  Cross  Section  Sheet,  orange,  Tracing  Paper,  size  of 
sheet,  border  line  and  titles  like  No.  346*3  P.  Cross  section 
ruling  beginning  at  the  bottom  of  tne  sheet  is  the  same 
as  on  346-3  P.  It  fills  half  of  the  sheet,  size  of  profile 
10x33^  in.;  the  second  half  being  blank  .  .  per  hundred  $ 

346*4  C.  Plan  Cross  Section  Sheet,  like  No.  346-4  P.  but  Imperial 

Tracing  Cloth . .  per  hundred  $ 


“STANDARD” 


BLANKS  FOE  THE  BUILDING  TEADES. 


BLANK  FORM  SPECIFICATIONS  AND  REMINDER. 

ftt  Fnina  and  Brick  Build  Inga,  coiling  Iron  $fiOO  lo  $16,000. 

The  atteDtioD  of  Arcbifecta  asd  tba  BoildiDg  Trades  is  called  to  these  IMPROVED 
FORMS  of  bFECincATio.vs,  Comucra,  etc.  We  call  special  atteDtion  to  the  fact  that  this 
reriaion  of  the  form  of  Contract,  isclnding  Bond  and  Contractor’s  Statements,  etc  lis 
based  upon  the  reriaed  Lien  Laws.  Appreciation  of  the  previous  editions  has  induced  na 
to  spare  no  expense  for  legal  and  architectural  talent  to  bring  the  new  edition  up  to  date. 
The  tl^'leaf  "Keminder”  la  highly  appreciated  by  the  profession  in  general 


aaSA.  STANDARD  SPECIFICATIONS. 

Single  seta .  S 

Dozen  seta . 

100  seta . 

The  “Standard*'  Blank  Form  Specifications  conaiat  of  fonrteen  abeets  in  strong 
manilla  corer,  containing  the  foUowlng  blank  forma: 


Preamble. 

Masons.  Cot  Stone 
PlAsterers, 

Carpenters. 

Falnten,  Qlazfers 
Plnmbflra.Qaa  Fitters,  Sewera 


Oalvanized  Tron. 

Iron.  tStructnra]} 

Heating.  Steam  or  Hot  'Water 
Heating,  Furnace, 

Electric  Wiring 


Agreement  between  Owner 
and  Contractor  (with  Bond 
Contractor'a  Statement 
[Architect's  Reminder 
I  (on  inside  of  cover) 


SEPARATE  BLANK  FORMS. 


aasc, 
aasD. 
338F. 
338  G. 
338  H. 
339. 


BUILDING  CONTRACT, 

Per  100  t 


BUILDING  CONTRACT— "WITH  BOND, 
Per  100  $ 

CONTRACTOR’S  STATEMENT, 

Per  100  • 

MECHANIC’S  LIEN  NOTICE, 

Per  100  $ 


WAIVER  OP  LIEN. 


Per  100  t 


per  quire 
per  quire 
per  quire 
per  quire 
per  quire 


ARCHITECT’S  CERTIFICATE  BOOK, 

Per  book  OOO  blanks  with  stubs) 


$ 

« 

9 

« 


STAlSnDAKD  DOCUMENTS 

OF  THE  AMERICAN  INSTITUTE  OP  ARCHITECTS, 

349  A  Agreement  and  General  Cooditions,  in  cover,  .  ,  .  .each 

349  8.  Bond  of  Suretyship . . 

349  C.  Form  of  Sub-contract  . . 

349  0.  Letter  of  Acceptance  of  Sub-contractor’s  Proposal  .  . 

349  E.  Standard  form  of  Agreement  between  Owner 

and  Architect  on  the  percentuge  Basis  ....  «i 
Complete  Set . . 


349  S. 


ATLAS  TTME  EECOKD  AOT) 
EXPENSE  SHEET. 


340.  Atlas  Time  Record  aod  Expense  Sheet,  size  of  sheet  Id- 
for  keeping  a  correct,  simple  and  rapid  record  of  the 
time  spent  on  any  work.  82  sheets  with  paper  cover 
.  each  $ 


CRESCENT  CEETIEICATE  BOOK. 


34t  ^1.  Crescent  Certificate  Book,  size  of  sheet  Sf^XO  iD>  •  100  sheets 

in  linen  cover,  with  imprint  of  customer's  name  .  each  $ 
341^.  do.  without  imprint . ** 


MONAHCH  CERTIFICATE  BOOK 


341-1.  Monarch  Certificate  Book,  sizo  of  sheet  12  in.,  sheets 

ID  liaen  cover,  with  imprint  of  customer's  name,  .  each  $ 
341.  without  imprint . 


CROSS  SECTION  BLOCKS. 


mm 


357  A. 

size  of  sheet 

5X7 

in.,  10  X  10  to  the  inch.  24  she 

357B. 

do. 

0X7 

<■  8  X  8 

••  24  • 

357  C. 

do. 

12iX  20 

cm.,  metric. 

2A  u 

358A. 

do. 

7  X  10 

in.,  10  X  10  ■■  .. 

..  24  *• 

358B. 

do. 

7  X  10 

..  8X8.... 

««  24  .4 

I58C. 

do. 

20  X  25 

cm.,  metric, 

24  4 

350  closed. 


No.  350. 

PROFILE  BOOKS.  CONTUnjOUS. 

Flexible  morocco  Covers  with  Flap  and  Clasp. 

Thin,  tough  paper  mounted  on  moslin  and  folded  like  a  map.  eo  that  these  books 
take  the  place  of  the  cootinnona  (roll)  profile  paper. 

Each  doable  page  contains  six  thousand  feet— a ''Section,”  se  generallr  laid  one  for 
the  construction  of  a  road. 

350-  12.  Plate  A.  4  X  20  to  the  inch,  engraving  5x7^  12  miles,  each  $ 


350-  25. 

•  1  ..  44  4, 

25  « 

U 

350-  50. 

II  14  44  44 

50  •• 

It 

350-100. 

4.  4,  44 

100  .4 

tt 

351-  12.  Plate  B. 

4  X  30  to  the  inch, en^'raving  4^  X  TA  in., 

12  miles, 

each  S 

351-  25.  u 

25  « 

«« 

351-  50. 

((  44  44  l< 

50  » 

u 

351-100. 

.. 

100  « 

u 

351  M-  25.  Metric 

,  green,  engraving  10 X  20  cm.,  25  pages. 

each  S 

351  M-  50.  •< 

u  ..  «  00  » 

U 

351M-100 

..  ..  »  100  .. 

u 

351M-200.  u 

41  ((  ,,  200  « 

4t 

Cross  Section  Sooks. 


FLEXIBLE  COFBRS,  WITH  FI*AP  AND  PENCIL  LOOP,  60  liBAYES. 
359A.  10  X  10  to  the  inch,  engraving,  4x8  in.,  both  sides  .  .  .  each  $ 

359B.  8x8  every  8th  line  heavy,  4  X  8  ««  ««  c<  ...  »« 


For  Cross  Section  Books  with  board  covers,  see  pages  48,  49. 


ENGINEER’ 


Our  Field  and  Cross-saetlon  Books  are  superior  to  all  others.  The  paper  Is  of  excellent  qua- 
These  books  are  bound  in  sheepskin  in  the  best  and  most  substantial  man 
OTHER  PATTERNS  OF  FIELD,  CROSS<SECTION  AND  RECORD  BOO 


360.  Field  Book,  4|  x  7^  in..  80  leaves,  right-hand  page  8  vertical  lines  t 

361.  Field  Book,  like  No.  360,  but  60  leaves,  with  Keith’s  and  Hall’s  Tables  .  .  . 

361  S.  «<  No.  361,  but  41  x  7  in . 


363.  Muung  Transit  Book.  4|  X  7^  in.,  80  leaves.  rigfat-faaDd  paee  8  X  8  to  tl 
for  each  10  minutes  of  arc,  and  Hall’s  Tables . 


364.  Field  Book,  4|  X  71  in.,  80  leaves,  rigbt-haud  page  4  X  4  to  the  inch,  nvl 

Keith's  Tiblet  ifor  R.  R.  Engineers^  consist  cl:  Mlfwtes  In  decimils  of  a  degree.  Inches  In  decimals 
and  Extarnala  to  a  curve,  Table  at  Oeflaclions  tor  Sub-chords,  Qenarai  Curve  Fornula,  Table  of  Natural  Sic 
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FIELD  BOOKS. 

and  gofld  weight,  taking  pencil  or  ink,  and  the  rulings  are  correctly  spaced  and  weather  proot. 
and  have  round  corners,  board  covers  and  round  back,  so  as  to  open  flat. 

HADE  TO  ORDER. 


M  II 

U  II 


each  $  per  doz.  ) 


I  loot,  Radii,  Qrdinatea  and  Deflect* 'ni,  Tangenta  and  External!  to  a  I**  curve,  Correction!  tor  table  of  Tanganti 
to  every  1 0  mlnutea  of  arc.  Table ''  ..  turaJ  Tangenta  to  every  1 0  mlnutee  of  arc. 


Beadny  18  feat.  Slope  1 : 1,  and  Roadway  14  feet,  elope  to  I. 


For  Cross  Section  Books  wi 
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Uidn)  la  iMt  Slop*  1 :1.  and  Roadway  14  feat.  Slopa  to  I. 


lixibla  eovart,  sie  page  43. 


ENGINEER’S  FIELD  BOOKS, 


AS  DESCRIBED  ON  PAGES  44  TO  49  BUT  WITH  IMITATION  LEATHER  COVERS. 


360  A. 

Field 

Book, 

like 

No. 

860  bnt 

with 

Imitation  Leather 

Cover,  .  . 

.  . 

,  .  .  .each  $ 

per  doz.  M 

361  S.A. 

do. 

do. 

like 

No. 

3616. 

do. 

m 

- 

361  A. 

do. 

do. 

like 

No. 

861 

do. 

•4 

14 

363  A. 

do. 

do. 

like 

No. 

ses 

do. 

M 

«• 

364  A. 

do. 

do. 

like 

No. 

864 

do. 

II 

«i 

365  A. 

do. 

do. 

like 

No. 

365 

do. 

« 

> 

366  A. 

do. 

do. 

like 

No. 

866 

do. 

> 

• 

370  A. 

do. 

do. 

like 

No. 

870 

do. 

M 

II 

371  A. 

do. 

do. 

like 

No. 

871 

do. 

4< 

- 

373  A. 

do. 

do. 

like 

No. 

873 

do. 

14 

- 

374  A. 

do. 

do. 

like 

No. 

874 

do. 

- 

44 

375  S.A. 

do. 

do. 

like 

No. 

376  8. 

do. 

M 

- 

375  A. 

do. 

do. 

like 

No. 

875 

do. 

II 

- 

376  A. 

do. 

do. 

like 

No. 

876 

do. 

«. 

- 

380  A. 

do. 

do. 

like 

No. 

380 

do. 

- 

385  A. 

do. 

do. 

like 

No. 

385 

do. 

« 

4. 

ENGINEER’S  DUPLICATING  FIELD  BOOKS. 

GENUINE  LEATHER  COVERS. 

OrigiDsl,  afl  well  ae  duplicate  pages,  are  nntnbered.  Original  sheets  are  perforated, 
and  may  be  placed  in  loose  leaf  folders  if  desired.  On  the  inside  of  the  back  cover  is  a 
container  holding  six  carbon  papers  in  oil  paper  sheath.  With  Keith's  and  Hall's  Tables. 

361  D.  Field  Book,  ruling  like  No.  861  but  with  carbon  paper 

and  duplicate  sheet, . each  $  per  doz.  $ 


363  D. 

do. 

do. 

like 

No. 

868 

do. 

1 

366  D. 

do. 

do. 

like 

No. 

866 

do. 

- 

M 

371  D. 

do. 

do. 

tike 

No. 

871 

do. 

M 

M 

374  D. 

do. 

do. 

like 

No. 

874 

do. 

m 

M 

L(J<).SJU  LEAF  FIEEE  BOOKS. 


The  binders  have  stiff  covers  of  Black  Imitation  Leather,  are  extremely  strong  and 
durable  and  mo.st  suitable  for  rough  field  use.  The  mechanism  is  durable,  works  easily 
and  its  six  rings  guard  against  tearing  of  the  sheets.  Hall's  Tables,  printed  on  a  heavy 
xylonite  fly  leaf,  are  included  with  the  bicders. 


389.  Binder  only  for  Loose  Leaf  Field  Sooks,  7,l-x4i  in . each  $ 

390.  ..  ..  ..  ..  .*  «  6^x4  * . . 

We  furnish  loose  leaves  in  sets  of  50  le&vds,  which  is  about  the  carrying  capacity  of 
the  binder.  These  leaves  are  not  machiDoyifled  but  printed  from  an  engraving  likeonr 
Field  Books  and  the  ink  is  waterproof. 

The  follo^%•ing  Loose  Leaves  fit  Binder  No.  389; 

N3G1L,  Field  Book  rulings  like  No.  361 
N363  L,  Mining  Transit  Book  rulings  like  No.  363 
N3G6L,  Transit  Book  rulings  «  ••  366 

N374  L,  Level  Book  rulings  «  374 

The  following  Loose  Leaves  fit  Binder  No.  390: 

N  371  L,  (Level  Book  rulings  like  No.  371) 

N361L.  N363L.  N366L.  N  371 L,  N  374L,  Leaves  for  Loose  Leaf  Field 

Books . per  set  of  50  leaves  § 

N361L  is  old  No.  etc. 


SURVEYOR’S  COISrVERSION  TABUES- 

395.  Surveyor’s  Conversion  Tables,  rode  to  feet,  chains  to  feet 
and  vice  versa;  printed  on  tough  paper  in  pamphlet 
form,  with  extra  wide  blank  margin  so  that  they  can  be 
trimmed  to  fit  the  field  book  into  which  they  are 
inserted . each  $  post-paid  $ 


I 


DRAWmG  mSTKUMENTS, 


Before  the  war  very  few  drawing  instrumcDta  had  been  made  in  the 
United  States;  they  were  imported  almost  entirely  from  Europe.  Among  the 
imported  drawing  instruments  our  PARAGON  brand  occupied  a  unique  posi¬ 
tion  by  reason  of  their  extremely  high  quality.  These  instruments  are  speci¬ 
mens  of  the  craft.cman's  art  at  its  best;  they  cannot  be  produced  by  machinery'. 
The  artisans  creating  PARAGON  instruments  served  a  long  period  of  appren¬ 
ticeship,  and  their  degree  of  technical  proficiency  can  be  attained  only  after 
years  of  training. 

For  those,  who,  in  addition  to  accuracy  and  quality  of  workmanship, 
demand  that  beauty  of  finish  and  artistic  touch  which  is  characteristic  of  the 
work  of  the  true  craftsman,  we  are  glad  to  announce  that  we  are  again  able  to 
furnish  PARAGON  DRAWING  INSTRUMENTS  fully  up  to  the  high  stand¬ 
ard  of  pre-war  excellence. 

DRAWING  INSTRUMENTS  NOW  MADE  IN  THE  UNITED  STATES. 

When  in  the  course  of  the  war  we  decided  to  take  up  the  manufacture 
of  drawing  instruroents  in  the  United  States,  we  were  under  the  necessity  of 
selecting  designs  adapted  to  regular  manufacturing  methods.  This  led  to  the 
production  of  our  ANCHOR  and  PILOT  DRAWING  INSTRUMENTS,  now 
recognized  aa  preeminently  the  foremost  American-made  instruments,  (see 
pages  86  to  98). 

We  are  proud  of  the  success  attained  in  transplanting  this  industry  into 
the  United  States;  this  involved  such  great  effort  and  expense,  however  that  we 
shoiild  be  very  loath  to  discontinue  the  manufacture  of  these  instruments  even 
when  Europe  is  again  able  to  supply  drawing  instruments  in  sufficient 
quantities.  We  trust,  therefore,  that  we  may  count  upon  the  loyal  support 
of  our  patrons  in  the  matter  of  keeping  alive  this  new  American  industry. 

ANCHOR  DRAWING  INSTRUMENTS  represent  the  successful  result 
of  our  efforts  to  produce  a  high-grade  instrument  of  simplified  construction, 
salable  at  a  reasonable  price.  .  The  symmetry  of  form  and  proper  balance 
which  w’e  consider  indispensable  in  any  high-grade  drawing  instrument,  have 
been  maintained.  The  materials  used,  nickel-silver  and  fine  tool  steel,  are  the 
best  obtainable.  In  the  production  of  these  instruments  it  lias  been  our  en¬ 
deavor  to  uphold  the  high  standard  of  perfection  for  which  K  A.  E  products  are 
w'ell  known. 

PILOT  DRAWING  INSTRU^MENTS  are  similar  to  our  high-grade 
ANCHOR  DRAWING  INSTRUMENTS  but  are  of  simpler  construction,  in¬ 
tended  to  meet  the  demand  for  serviceable  and  durable  instruments  at  a  mode¬ 
rate  price. 
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PAP.AGON  INSTRUMENTS 

WITH  ESSER'S  PATENT  PIVOT  JOINT. 

THE  VERY  BEST  INSTRUMENTS  MADE. 

Each  instrument  stamped  KEUFFEL  &  ESSER  CO.,  or  K.  &  E.  CO.,  N.  Y.  Paragon. 


Wc  list  the  Paragon  Compasses  with  Esser's  Patent  Pivot  joint;  also  with  the  insertion  pieces  with 
round  shaii‘.<  aligned  by  a  steel  feather  and  held  in  a  spring  socket.  This  construction  dispenses  with  the 
thumbscrew.  (See  cuts  6G8.  610R  &c.) 


No.  601. 


603  H. 


604  H.  605  H. 


601.  Hairspring  Divider,  4  ia . each  S 

603  H.  Compasses,  4^  in.,  with  fl.ved  Needle  Point,  Pen  and  Pencil 

Point,  and  with  Hairspring  ...  «< 

604  H.  Compasses,  4}  in.,  with  fixed  Needle  and  Pen  Point,  and 

with  Hairspring .  «< 


605  N.  Compasses,  4^  in. ,  with  fixed  Needle  and  Pencil  Point,  and 
with  Hairspring . 


For  empty  cases  for  Inslnimeets,  see  page  99. 
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PAHAGOlSr  INSTKUMKNTS. 

Eich  InsIrumenI  stamped  KEUFFEL  &  ESSER  CO.,  or  K.  &  E.  CO.,  N.  Y.  Paragon. 


No.  611.  611  H.  612. 

611.  Compaascs,  5  in.,  with  fixed  Needle  Point,  Pen,  Pencil 

Point  and  Lengthening  Bar  .  .  .  each  S 

611  H.  do.  S  i<  like  No.  611,  but  with  Hairspring  .  .  << 

612.  do.  6^  «  with 2  SteelPoints, Fen, Pencil, Needle 

Point  and  Lengthening  Bar  .  .  *• 


For  empty  cases  for  Inilrumenta,  see  page  99. 
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PAIt.VGO^r  INSTRUitENTS. 

lEach  instrument  stamped  KEUFFEL  A  ESSER  CO.,  or  K.  A  E.  CO.,  N.  Y.  Paragon. 


No.  60G.  008.  608i.  010.  810R. 

606.  Plain  Divider,  5|  io . each  $ 

607.  do.  6?  .4 .  « 

608.  Hairspring  Divider,  5J  in .  *4 


608^.  do.  do.  9]  <4  with  Joint  in  each  leg . 

609.  do.  do.  OJ  . .  44 

610.  Compasses,  C|  in.,  with  Axed  Needle  Point,  Pen,  Pencil 

Point  and  Lengthening  Bar  ....  44 

610  R.  do.  6^  in.,  like  No.  610,  but  the  inaertion  pieces  ^ 

with  round  shank  (no  thumbscrew)  «•  I 


PARAGO?f  IXSTl?U:NrEXTS. 

Each  Inslrument  stamped  KEUFFEL  &  ESSER  CO.,  or  K.  &  E.  CO.,  N.  Y  Paragon. 


No,  Cion.  GIOIID. 


61 0  H.  Compasses,  in.  like  No.  CIO,  but -witli  Hairapriog  .  .  each  $ 

610  HD.  do.  0:J  “  like  No.  610II,  but  with  improved 

Dotting  Pen  with  6  wheel.? .  »* 

610  K.  Compasses,  G|  in.,  with  fixed  Needle  point,  Knile  Spring 

Pen  PoinU  Pencil  Point  and  Leuglhcning  Bar  •* 

Thd  Knife  Spring  Paragon  Eow  Pena  linvo  a  Ijinged  upper  blade  actuated  by  a  apring 
similar  to  a  pocket  knifo.  which  either  holds  the  pen  open  at  00  degrees  or  presses  it 
firmly  against  the  fixed  blade. 

Opening  the  pen  for  cleaning  does  not  change  the  adjustment  for  width  of  line. 

For  illuatration  of  Enife  Spring  Pen,  see  page  US. 


For  empty  cages  for  inslrgments,  see  page  99. 


P  AP  A  G  ON  IN  STPUMENTS. 

Each  insirumeni  stamped  KEUFFEL  &  ESSER  CO.,  or  K.  &  E.  CO.,  N.  Y.  Paragon. 


No.  431.  438.  485. 


431.  Three-legged  Dividers,  one  leg  adjustable  for  length,  6  in. 

Morocco  Case,  silk  velvet  lined . each  % 

433.  Proportional  Dividers,  in.,  for  lines .  ii 

435.  Proportional  Dividers,  finely  divided  for  lines  and  circles, 

. . 

Morocco  Case,  silk  velvet  lined .  .  u 


PAJRAGOIS^  INSTEUMENl^S. 

Each  Instrument  stamped  KEUFFEL  &  ESSER  CO.,  or  K.  &  E.  CO.,  N.  Y.  Paragon. 


No.  437. 


439. 


437.  Proportional  Dividers,  finely  divided  for  lines  and  circles, 

in.,  with  Rack-Movement . 

Morocco  Case,  silk  velvet  lined . 

439.  Proportional  Dividers,  finely  divided  for  lines  and  circles, 

O^in.,  with  Rack-Movement . 

Morocco  Case,  silk  velvet  lined . 


Paragon  Proportional  Dividers  have  Steel  Legs  with  Adjustable  Steel  Points. 


I 
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l^AKAGON  INSTRUMENTS. 

ITTsTIVERSAL 

propoktiojStal.  dividers. 

Each  Instrument  stamped  KEUFFEL  &  ESSER  CO.,  or  K.  &  E.  CO.,  N.  Y.  Paragon. 


440.  Universal  Proportional  Dividers  (Registered) 

10  in.,  with  Rack  Movement,  in  polished 
Mahogany  Case,  with  Table  of  Settings  each  $ 

Paragon  Proportional  Divider  No.  440  has  steel  legs  with 
adjustable  steel  points  which  can  be  re-pointed  without  affecting 
the  correctness  of  the  instrument. 


Divider  No.  440  differs  from  the  ordinary  instnuDent  of  it.s 
kind  in  that  its  whole  length  is  divided  into  SOO  equal  parts,  which 
are  further  subdivided  into  tenths  by  means  of  a  vender. 
These  graduations  are  not  carried  over  the  entire  length  of 
the  inatrarnont,  becanse  those  seen  in  the  figure  from  10  to  110 
reading  with  tbo  vernier  to  2000tbs,  axe  practically  all  that  are 
necessary  for  the  almost  endless  variety  of  purposes  to  which 
these  Dividers  may  be  applied.  By  this  method  of  graduation 
any  desired  ratio  may  bo  set  off.  Thus,  setting  4S3  {taken  from 
many  others  in  a  table  of  settings  which  accompanies  each 
instrument)  gives  the  ratio  between  the  diameter  and  the 
circumference  of  a  circle;  in  other  words,  when  the  slide  is  set 
to  this  Dumber  by  means  of  the  vernier,  the  opening  at  one 
end  will  take  in  the  diameter  of  a  circle,  and  the  opening 
between  the  points  of  the  other  end  gives  at  once  its  circum¬ 
ference  reduced  to  lineal  measure.  In  like  manner  we  have 
settings  for  such  ratios  as  the  diameter  of  a  circle  and  the  side 
of  an  equal  square,  feet  and  metres,  yards  and  metres,  etc. 
The  list  of  settings  for  Lines.  Planes  and  Solids,  inclosed  with 
each  instrument,  is  much  more  complete  than  the  series  of 
fixed  graduations  on  the  best  Dividers  of  the  old  style.  The 
setting  of  the  elide  from  such  a  table  is  effected  more  easily 
and  more  accurately  than  can  be  done  by  the  ordinary  method. 
By  means  of  the  fully  graduated  scale  very  small  departures 
from  a  given  ratio  can  be  detected  at  once. 

Any  other  desired  setting  not  found  in  the  list,  may  he 
obtained  by  means  of  a  very  simple  formula  given  with  the 
table  of  settings. 
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PAIiAGO]Sr  INSTRUMENTS, 


Each  Insirumenf  stamped  KEUFFEL  &  ESSER  CO.,  or  K.  &  E.  CO.,  N.  Y.  Paragon. 


No.  458.  454.  460J.  4C1|.  4C2i. 


453.  Drop  Spring  Bow  Pen,  4  in.,  spring  blade,  for  very  small  circles,  cneb  $ 

llorocco  Case,  silk  velvet  lined .  «* 

454.  Drop  Spring  Bow  Pen,  spring  blade,  and  Pencil,  4  in.,  for 

very  small  circles .  ** 

Morocco  Case,  silk  velvet  lined .  ** 

460.i-  Minute  Stcclspring  Bow  Dividers,  with  2  Needle  Points, 

Metal  Handle,  2^  in . 

461 •»  «  «  Pen,  spring  blade,  with  Needle 

Point,  Metal  Handle,  . . * 

462J.  «  «  <*  Pencil,  with  Needle  Point,  ^letal 

Handle.  2^  in . 

Koa.  408  cud  4M  are  the  most  suitable  inBtmmonts  for  drawincr  small  circles. 
In  these  types  tbe  center  rod  remains  stationary  while  the  instrument  is  turned  and 
pen  or  pencil  draw  by  tboir  own  weight;  Ibis  obviates  slipping  of  the  needle  and 
scratching  of  tbe  pen. 


PAliAGON  INSTRUMENTS, 


PAKAGON  INSTKUMENTS. 

Each  instrument  stamped  KEUFFEL  &  ESSER  CO.,  cr  K.  &  E.  CO.,  N.  Y.  Paragon. 


No.  480. 


481. 


482.  481 K. 


480.  Steelapring  Bow  Dividers,  nickel  silver  Handle,  8}  in.,  each  $ 

481.  u  H  Fen,  spring  blade,  Needle  Point, 

nickel  silver  Handle . 3}  i<  •< 

482.  M  M  Pencil,  Needle  Point,  nickel 

silver  Handle . 8}  •<  each  | 

481 K.  Bteelsprlng  Bow  Fen,  Knife  Spring  Pen,  Needle  Point, 

nickel  silver  Handle . 8^  «  << 

The  Knife  Spring  Paragon  Bow  Pena  have  a  hinged  npper  hlade  actoated  by  a  spring 
as  in  a  pocket  knife,  which  either  holds  the  pen  ot>en  at  M  degrees  or  presses  it  firmly 
against  the  fixed  blade. 

Opening  the  pen  for  cleaning  does  not  change  the  adjustment  for  width  of  line. 

For  illnstration  of  Knife  Spring  Pen,  see  page  66, 


480}.  Steelspring  Bow  Dividers,  nickel  silver  Handle,  8}  <i 
481}.  “  •*  Pen,  spring  blade.  Needle  Point, 


nickel  silver  Handle . 8}  ««  •< 

482}.  «  M  Pencil,  Needle  Point,  nickel 

silver  Handle . 3}  <i  •• 
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PA  K  A(;ON  I NSTPUMEXTS. 

Each  instrument  stamped  KEUFFEL  &  ESSER  CO.,  or  K.  &  E.  CO.,  N.  Y.  Paragon- 


Xo.  4«.j.  4«6.  487. 


485.  Sieelspriug  Bow  Dividers,  with  cenlrul  ihumbnul,  nickel 

silver  Handle,  3^  in . each  | 

486.  Steelspring  Bow  Ben,  .spring  blade,  central  tbumbnut, 

with  Xeedle  Point,  nickel  silver  Handle,  3:,’  in.,  ...  *» 

487.  Steelspring  Bow  Pencil,  central  tbumbnut,  with  Needle 

Point,  nickel  silver  Jluudlc.  in., .  •• 

Steelbprinif  iJows  Nos- 4y5,  4S6  and 'teT  are  openedaucl  closed  by  a 
right  and  left  thread,  which  Is  operated  by  one  tbumbnut  situated 
between  the  shanks  of  the  instrument:  this  thread  also  holds  the 
points  rigidly  and  doubles  the  speed  of  the  screw. 

486  K.  ^teeispriDg  Bow  Fen,  central  thumbnut,  Knife  Spring  Pen, 

Needle  Point,  nickel  silver  Handle,  3|  in . each  $ 

The  Knife  Spring  Paragon  Bow  Pens  have  a  hinged  upper  blade  actuated  by  a  spring 
similar  to  a  pocket  knife,  which  either  bolds  the  pen  open  at  90  degrees  or  presses  it 
firmly  against  the  fixed  blade. 

Opening  the  pen  for  cleaning  does  not  change  the  adjustment  for  width  of  line. 

For  illustration  of  Knife  Spring  Pen,  see  page  08. 


PARAGON  INSTRUMENTS. 


Each  instrument  stamped  KEUFFEL  A  ESSER  CO.,  or  K.  &  E.  CO.,  N.  Y.  Paragon. 

PARAGON  DOTTING  INSTRUMENT 
AND  BEAM  COMPASS 


491.  Paragon  Dotting  Instrument,  nickel  silver,  12  in., 

2  Round  Bars,  Dotting  Pen,  Pen  and  Pencil  Points, 

(the  Pen  Points  have  Spring  Blade)  2  Steel  Needle 
Points,  1  Shouldered  Needle  for  use  witli  Dotting 
Pen,  1  Shouldered  Needle  for  use  with  Pen  or 
Pencil  Point,  Micrometer  Adjustment.  In  velvet 
lined  morocco  Case,  with  bar  lock . each  f 


This  instrument  for  drawing  dotted  circles  and  straight  lines  is  of  practical  con¬ 
struction  and  docs  good  work.  The  propelling  and  supporting  wheels  of  tbo  clotting  pen 
travel  on  the  drawing  and  are,  therefore,  not  so  liable  to  slip  as  those  which  travel  on  a 
straightedge.  For  dotting  circles,  the  dotting  pen  is  clamped  to  tbo  bar;  for  dotting 
straight  lines,  along  a  straightedge,  there  is  a  finger  piece,  for  attachment  to  the  dotting 
pen;  this  also  serves  as  a  handle. 

There  are  6  ratchet  wheels  which  ore  readily  intorcbangeable  by  liftiug  tlie  flat 
spring  which  holds  them  on  their  pivote.  They  produce  tbo  following  patterns : 


N?  1 _ 


N?4 _ 
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Each  instrument  stamped  KEUFFEL  A  ESSER  CO.,  or  K.  &  E.  CO.,  N.  Y.  Paragon. 


hMNHHlMBHHaiHMHaiWii  iSE 


500.  Tubular  Beam  Coinpas.^es,  18  in.,  2  round  nickel  silver 
Bars.  2  Steel  Points.  Pen,  Pencil  and  Needle  Point. 


Aiicrometer  Adjustment . each  S 

501.  do.  do.  do.  do.  27  in.,  3  Bars  u 

502.  do.  ilo.  do.  do.  38  •«  3  “  “ 


The  bar  of  No.  LU2  is  heavier  than  those  of  the  smaller  sizes. 

503.  ^Vhccl  Attaclimenl  for  No.  •500  or  501 .  • 

504.  “  .i  c.  502  .  . 

.Morocco  Case,  sillc  velvet  lined,  for  No.  500,  501,  502, 

each  S 

do.  do.  do.  if  with  No.  603  or  504  add 


506.  Beam  Compasses  with  Rectangular  Tubular  Bar  of  nickel 
silver.  Pen,  I’oncil  and  Needle  Point,  2  Steel  Points, 

Wheel  Attachment,  lilicrometer  Adjustment.  Bar  44 
in.  long,  divided  to  inch  and  by  vernier  to 
inch;  and  1  meter  to  millimeters  and  by  vernier 
to  millimeter.  Instrument  in  polished  mahog¬ 
any  Case  .  .  - . each  $ 


PAEAGOIST  INSTPUMEXTS. 


Each  Inslrumanl  stamped  KEUFFEL  A  ESSER  CO.,  or  K.  &  E.  CO.,  N.  Y.  Parayon. 


509.  .Minute  Bcnm  Compasses  with  2  Steel  Points.  Pen,  Pencil 

and  Needle  Point,  Micrometer  Adjustment .  each  ?! 


5093-  Wheel  Attachment  forNo.  000  (for  jlluslrntion  sec  No.  01 1 ) 

Morocco  Case,  silk  velvet  lined,  for  No.  000 . 

do.  do.  <•  «<  ■>  «  <(  GOO  nod  No.  OOtU 

510.  Pcam  Compasses  with  2  Steel  Points.  Pen.  Pencil  and 

Needle  Poiut,  Micrometer  Adjustment . 

Morocco  Case,  silk  velvet  lined,  for  No.  010 


511.  Wheel  Attachment  for  No  510 .  each  $ 

Morocco  Case,  silk  velvet  lined,  for  No.  GlOand  No.  511  •• 

514.  Beam  Compasses,  to  fit  on  a  bar  or  straightedge,  with 
Pen,  Spring  Blade,  Pencil,  flxed  Needle  Point  and 
lillcrometer  Adjustment .  «< 


For  Wooden  Bars  for  Beam  Compasses,  sea  page 


157. 


PARAGON  INSTRUMENTS. 


Each  instrument  stumped  KEUFFEL  &  ESSEH  CO.,  or  K.  &  £.  CO.,  N.  T.  Pirafloii. 


.\o.620.  521.  5213.  >22.  r>2:i.  523^.  524K. 

520.  Drawing  l^en.  Ebony  Ifandle.  44  iu . each  ♦ 

521.  ••  »•  ••  “  o  “  .  “ 

521^.  ••  “  *•  ■>  54  **  .  “ 

522.  ••  >>  “  upper  t)lade  with  spring,  Ak  in.  " 

523.  <•  ••  “  •*  “  “  “  5  “  “ 

5234.  «  »*  “  “  ••  •«  “  54  “  '« 

KNIFE  SPRING  PARAGON  DRAWING  PENS. 

522 K.  Knife  Spring  Paragon  Drawing  Pen,  Ebony  Handle,  44  in.,  each  | 

523  K.  <lo.  do.  do.  do.  do.  •<  «  5  •> 

524K.  do.  do.  do.  do.  do,  «•  *•  <■  i* 

The  Knife  Spring  Paragon  Bow  Pens  have  a  binged  upper  blade  actuated  by  a  spring 
'Similar  to  a  packet  knife,  which  either  bolds  the  pen  open  at  60  degree.sor  pre-^ses  it 
firmly  again-Ht  the  fixed  blade. 

Opening  tbe  pen  for  cleaning  does  not  change  the  adjustment  for  width  of  line. 
Above  Pens  with  Aluminum  Handle,  nre  furnished  at  the  same  prices. 
Drawing  Pens  carefully  set  and  sharpened . each  $ 


For  Patent  Paragon  Pens,  see  page  69. 


PAKAGOlSr  INSTRUiVrENTS. 

Eaah  Instrumenl  stamped  KEUFFEL  A  ESSER  CO.,  or  K.  &  E.  CO.,  N.  Y.  Paragon. 


No.  626.  627.  628.  636.  53G. 

526.  Drawing  Pen  with  Joint,  Ivory  Handle,  4  in . eacli  $ 


527.  “  «  «  «  and  Pin,  Ivory  Handle,  6  in.  .  .  *4 

528.  »  >4  <4  4.  «  «  c.  6^  «  .  . 

530.  U  44  «  <•  4< 

nickel  silver  blades,  for  red  ink,  5^  44  .  .  «t 

535.  Border  Pen,  for  broad  lines,  Ivory  Handle  .  .  .  C4  “  .  .  <4 

536.  44  44  (<  ((  II  II  improved  GA  “  .  .  “ 

Above  pens  with  Aluminum  Handle,  are  furnished  at  the  same  prices. 

Border  Pen  No.  &36  may  be  used  also  as  Itailroarl  Pen  by  ijlling 
only  the  two  pairs  of  blades  with  ink. 
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PAl^xVGON  INSTRUMENTS. 

Each  instrument  stamped  KEUFFEL  &  ESSER  GO.,  or  K.  &  E.  GO.,  Ni  Yi  Paragon. 

PATENT  PAEAG^ON  DPA^VING  PENS. 


No.  ^37.  538.  539. 


537.  Click  Paragon  Drawing  Pen,  Patented,  Ebony  Handle,  4^  in.,  each  $ 

538.  do.  do.  do.  do.  «  «<  «<  5  (•  << 

539.  do.  do.  do.  do.  <<  «  d  5^  "  k 

.Vbove  peos  with  Aluminum  Handle,  are  furnished  at  the  same  prices. 

The  Click  Patent  Paragon  Drawing  Pena  possess  all  the  excellent  qualities  which 
have  made  our  Paragon  Pens  famons.  In  addition  they  can  be  returned  to  their 
exact  original  setting  after  having  been  opened  (for  cleaning)  while  at  work  on  a 
drawing. 

Iq  the  Click  Pens  Nos.  637  to  639  the  lug  bearing  the  thread  for  the  thumb  not 
ends  ]Q  a  steal  hool;  which  passes  through  a  slot  in  the  other  blade,  and  is  kept  in  place 
by  a  spring.  The  pen  is  opened  by  pushing  the  hook  off  its  bearing,  and  is  restored  to  its 
original  setting  by  pressing  the  blade  down,  when  the  hook  catches  antomatically. 

Drawing  Pens  carefully  set  and  sharpened . each  $ 


PAKAGOX  INS^l'liUAl  lONTS. 


Eich  instrument  stamped  KEUFFEL  A  ESSER  CO.,  or  K.  &  E.  CO.,  N.  Y.  Paragon. 


No.  543.  045.  .'i.'jl.  O.TG. 


No.  543.  045.  5.51.  .5.50. 

543.  Railroftd  PcDctI,  Ivory  liaDdle,  0  in . 


545.  Railroad  Pen  ^^'itll  Joints  to  blades  and  in  .''litinks, 

K  &  £  improved,  Ivory  Handle,  0  in .  •• 

Tlie  iniprovemen^t  uonsists  iu  liavins  both  i)cns  bont  in  Min  Haim' 
direction.  DO  that  Ifnes  can  be  drawn  a^ainhi  a  KtraitflitcilKu  or  nilu 
as  readily  as  with  n  ruliiic  pen. 

551.  Dotting  Pen  with  0  Wheels,  Ivory  Handle,  improved.  G  in.  *» 
The  improved  DnltiiiK  Pen  No.  K»l.  is  dnubtlepn  tlia  best  pen  for 
the  purpose,  as  it  entirely  prevents  blottine.  provided  the  ink  !)■» 
not  too  thiu.  The  renervoir,  after  being  filfed,  is  closed  and  sup¬ 
plies  no  more  ink  to  the  dotting  wheel  than  is  actually  roiuirud. 

556.  Tracer,  Ivory  Handle  5  in .  n 

Above  instruiuenlK  with  Aluminum  Kandlt',  are  fiirnishml 

at  the  same  prices. 

for  Nos.  COl  to  sou  pages 


Drawing  Pens  carefully  set  and  sharpened . each  $ 


PAPiAGOX  IN^STPUAIEISTTS. 

Each  insirumeni  stamped  KEUFFEL  &  ESSER  CO  ^  or  K.  &  E.  CO.,  N.  Y.  Paragon, 


IMPKOVED  ]:)IJAWTXCJ  PEXS. 


690.  lliilcliing  Pen,  extra  fine,  with  Pushing  Screw,  6  in.  .  .  each  S 

695.  Improved  Drawing  Pen,  5:^  in.,  witliout  thumb  screw  .  .  «i 

This  pen  opens  and  closes  by  tiuminff  the  set  screw  .-it  the  upper  end 
of  the  handle— H  decided  iiDprovement  on  the  screw  through  the  blades 
arrangement— preventing  displacement  of  the  nibs  sideways.  As  there  is 
no  obstruction  to  the  bight  in  working,  this  pen  is  preferable  for  fine  work. 

696.  Improved  Curve  Pen,  4;^  in.,  spring  blade . each  $ 

This  pen  has  a  hollow  handle  in  which  a  thin  rod  rotates.  The  blades 
being  fastened  to  the  end  of  the  rod  and  being  eccentric  to  it,  turn  easily 
and  follow  the  smallest  curve  with  precision.  By  means  of  a  nut  at  the  upper 
end  of  tlie  rod,  the  pen  can  be  clamped  and  may  then  be  used  as  a  regular 
dranmg  pen. 

697.  Improved  Railroad  Pen,  in.,  spring  blades . each  $ 

The  constructiou  of  this  pen  is  like  that  of  No.  696  with  the  exception 
that  it  has  two  pairs  of  blades. 

These  improved  pens  have  been  extensively  imitated  in  interior  quilitles.  Insist 
upon  obtaining  the  Paragon  brand. 

Drawing  Pens  carefully  set  and  sharpened 


each  $ 


PAPtAGON  INSTPUMENTS 

wrTH 

ESSER’S  PATENT  PIVOT  JOINT. 

IN  POCKET  CASES,  SILK  VELVET  LINED. 

SETS  OF  ANY  OTHER  COMBINATION  FURNISHED  TO  SUIT  THE  PURCHASER. 

Each  instrument  stamped  KEUPFEL  &  ESSER  CO.,  or  K.  &  E.  CO.,  N.  Y.  Paragon. 

'Pile  C')ni|i;is?os  in  tliesc  set.s  are  listed  with  insertion  pieces  with  pentagonal 
shank  (with  ilnimhscreu-).  We  furnish  them,  also,  with  the  insertion  pieces  with 
round  shank  and  spring  socket  (without  thumbscrew)  at  the  same  price,  if  the 
cninpa.'S  is  listed  separately  in  that  form. 


619.  Vest  Pocket  Set,  sewed  leather  Pouch,  about  2*  X  7  in., 
with  flap  and  l)utton  catch,  containing:- 
1  Compasses  0:^  in.,  with  fixed  Needle  Point,  Pen, 

Pencil  Point  and  Lengthening  Bar,  No.  610, 

1  Drawing  Pen,  Ebony  Handle,  5  in.,  upper 
blade  with  spring.  No.  523. 

1  Paragon  Kcalc  C  in  ,  10,  30.  40  and  50  parts  to 

the  incli,  No.  1419  P . each  $ 

TL<i  iioiieli  al.'O  contain^)  comnartmenta  for  a  pencil  and  a  fountain  pen.  These  are 
mt  coverod  by  ilic  tlao.  and  therefore,  are  readily  accessible. 


I 


G21  H.  P(jcket  Case  with  folding  flaps  containing:- 

1  Compasses,  4|  in.,  with  fixed  Needle  Point  with 
Hairspring  and  Pen  Point,  No.  004  H, 

1  Compasses,  4^  in.,  with  fixed  Needle  Point  w’ith 
Hairsprina  and  Pencil  Point,  No.  605  H, 

1  Hairspring  Divider,  4  in..  No.  601, 

1  Drawing  Ten,  Ebony  Handle,  4A  in.,  upper 
blade  with  spring,  No.  522, 

1  Nickel  silver  Box  >vith  Leads,  No.  559  .  .  .  each  9 
Above  Sets  in  Pocket  Case  with  Bar  lock  furnished  at  same  price. 


For  empty  cases  for  instruments,  see  page  99. 


r  AE  AG  IXSTEUMEXq  S 


Each  instrument  stamped  KEUFFEL  &  ESSER  CO.,  or  K.  &  E.  CO.,  N.  Y.  Paragon. 


Pocket  Cayc  wiili  folding  flaps,  containing:- 

1  Conipas.sc'.s.  Oj  in. .  with  fixed  Nectlle  Point ,  I'en, 
l^oucil  Point  and  I.engllienin.u  Bar  Xo.  f«10, 
1  Drawing'  Pen.  Blioiiy  J  larullc,  .jin,  nppi-r  ])la<]e, 
xviili  spring,  Xn.  .'323, 

1  Nickel  silver  Box  with  J.,eadH.  Xo.  .‘ioO . 


622*2.  Pocket  C&sc  with  folding  flaps,  cuuutiuiug  same  n.ssort- 
nient  ag  No.  622-1,  but  with  addition  of  1  Plain 
Divider,  G;{  in. ,  No.  OOG . each  $ 

Above  Sets  in  Pocket  Ca.se  with  Bar  lock  furnished  at  the  same  price. 

See  note  top  of  page  73,  Insertion  pieces  with  round  shank  (no  thumbscrew;. 


For  empty  cases  for  instruments,  see  page  99. 


623-1.  Pnckei  L'usc  will)  folding  flaps,  couTniuiug;- 

1  Coni})iisse^,  O  j  in.,  with  lixeclNeedle  Poiut,  Ptii. 

Pencil  Point  and  l^engtheuinp:  Bar,  No.  610. 
1  llair>j)ring  Divider,  -i,'  in.,  No.  608, 

1  Steelspring  Bow  Pen.  No.  481, 

1  each  Drawing  Pen,  Kbony  Handle  4^  in.,  in. 

njij)er  blade  witli  spring.  Nos.  o22,  023^, 

1  Nickel  silver  Box  with  Leads,  No.  S-iO  .... 
623-1  C.  Pocket  Case  with  folding  flaps,  containing  same  aasort- 
nu-nt  as  No.  b2o-I,  hnt  with  Bow  Pen  No.  436 
(with  central  thurnbnut)  in  place  of  No.  481. 


•.  •• 

vH 

623-3.  Pocket  Case  with  folding  flaps,  containing  same  assort¬ 


ment  us  No.  623-1,  but  with  addition  of  1  Steel¬ 


spring  Bow  Pencil,  No.  482  .  each  $ 


623-3  C,  Pocket  Case  with  folding  flaps,  containing  same  assort¬ 
ment  as  No.  633-3,  but  bows  Nos.  486,  487  (with 
central  thurnbnut)  in  place  of  Nos.  481,  483  .  .  .  “ 

Above  Sets  in  Pocket  Case  with  Bar  lock  furnished  at  same  price. 


See  note  at  lop  of  pago  73,  Insertion  pieces  with  round  shank  (no  thumbscrew) 


For  empty  cases  tor  Instruments,  see  page  99. 


PAKAGOIS"  INSTKUMEXl'S. 


Each  instrument  stamped  KEUFFEL  &  ESSER  CO.,  or  K.  &  E.  CO.,  N.  Y.  Parago 


ISc.  G24. 

G24.  Pocknt  Case  with  folding  flaps,  containing;- 

1  Compfisscs.  in.,  with  fixed  Needle  Point,  Pen. 

Pencil  Point  and  Lengthening  Bar,  No.  GIO. 

1  Hairspring  Divider,  SJ  in.,  No.  COS, 

1  Steclspring  Bow  Divider,  3^  in.  No.  480, 

1  do.  Bow  Pen,  3;]  •»  481, 

1  do.  Bow  Pencil,  33  «  4S2, 

1  Drawing  Pen,  Ebony  Handle,  4^  in.,  upper 
blade  with  spring,  No.  522, 

1  Drawing  Pen,  Ebony  Handle,  5A  in.,  upper 
blade  with  spring.  No.  523L 

1  Nickel  silver  Box  with  Leads,  No.  .555 . each  $ 

624C.  Pocket  Case  with  folding  flaps,  containing  same  assort- 
aa  No.  624,  but  with  Spring  Bows  Nos.  485, 

488,  487,  (central  thumbnut)  in  place  of  Nos. 

480,  481,  482  . 

Above  Sets  in  Pocket  Case  with  Bar-lock  furnished  at  same  price. 

See  note  at  top  of  page  73,  Insertion  pieces  with  round  shank  (no  thumbscrew^ 

For  empty  cases  for  instruments,  see  page  99. 


No.  634  H. 


624  H.  Pocket  Case  with  folding  flaps,  containing:- 

1  Compasses,  6)-  in.,  fixed  Needle  Point  with  Hair¬ 
spring,  Pen,  Pencil  Point  and  Lengthening 
Bar,  No.  flJO  H, 

1  Hairspring  Divider,  SJ  in..  No.  608, 

1  Steelspring  Bow  Divider,  3J  in.,  No.  480. 

1  do.  Bow  Pen,  3^  ««  481. 

1  do.  Bow  Pencil,  3;^  “  482. 

1  Drawing  Pen,  Ebony  Handle,  4^  in.,  upper  blade 
with  spring.  No.  522. 

1  Drawing  Pen,  Ebony  Handle,  5J  in.,  upper  blade 
with  spring,  No.  523.^. 

1  Nickel  silver  Box  with  Lead.s,  No.  559 . each  $ 

624  HC.  Pocket  Case  with  folding  flaps,  containing  same  assort¬ 
ment  as  No.  624  H,  but  with  Spring  Bows 
Nos.  485,  486,  487  (central  thumbnut)  in  place 
of  Nos.  480,  481,  482  .  «• 

Above  Sets  in  Pocket  Cases  with  Bar-lock  furnished  at  same  price. 

See  note  at  top  of  page  73,  Insertion  pieces  with  round  shank  (no  thumbscrew). 


For  empty  cases  for  instruments,  see  page  99. 
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PARAGON  INSTRUMEN^I  S. 


Each  Inslrumen!  stamped  KEUFFEL  &  ESSER  CO.,  or  K.  &  E.  CO.,  N.  Y.  Paragon. 


G24  A.  Improved  Pocket  Case,  with  tolding  covers  and  pocket,  contaiuing:- 
1  Compasses,  6|  in.,  with  fi.\ed  Needle  Point,  Pen, 

Pencil  Point  and  Lengthening  Par,  No.  CIO. 

1  Uairspring  Divider,  oj  in..  No.  G08, 

1  Steelspring  Bow  Divider,  3J  in.,  No.  480, 

1  do.  Bow  Pen,  SJ  <(  481, 

1  do.  Bow'  Pencil.  3i,'  “  482, 

1  Drawing  Pen,  Ebony  Handle  4*  in.,  upper  blade 
with  spring,  No.  S22, 

1  Drawing  Pen,  Ebony  Handle,  5i  in.,  upper  blade 
with  spring,  No.  628^, 

1  Nickel  silver  Box  with  Leads,  No.  559  ....  each  $ 

624AC.  Improved  Pocket  Case,  wdtb  folding  covers  and  pocket, 
containing  same  assortment  as  No.  624A,  but 
with  Spring  Bows  Nos.  485,  486,  487  (with 
central  thumbnut)  in  place  of  Nos. 480,481 ,482  “ 

See  note  at  top  of  page  73,  Insertion  pieces  with  round  shank  (no  thumbscrew). 


I 


For  empty  cases  for  instruments,  see  page  99. 


P ARAGON  INSTli lAMENTS. 

Each  instrument  stamped  KEUFFEL  A  ESSER  CO.,  or  K.  &  E.  CO-,  N.  Y.  Paragon. 


No.  034  D. 

624  0.  .Morocco  Cu^c  with  reccsj^ed  and  partitioned  lid  with  hinged  cushion 
The  lid.is  arranged  for  holding  pencils,  pen  holders,  pens,  tacks,  tack 
lifter,  rubber,  etc.;  (which  arc  shown  in  cut  No.  G34  D,  but  are  not 
included  in  price),  containiug:- 

1  C'ompas.ses,  0}  in.,  fi.xeti  Needle  Point  with  Hair¬ 
spring,  Pen,  Pencil  Point  and  Lengthening 
Bar.  No.  010  II. 

1  Hairspring  Divider,  SJ  in.,  No.  008, 

1  Set  Sleelspring  Divider  and  Bows,  3*1  in.,  Nos. 

480,  481, 483.. 

1  each  Drawing  Pen,  Ebony  Handle,  4.V  in. .  in. , 

Nos.  533.  53.3], 

1  Nickel  silver  Box  with  Leads,  No.  5.59  ....  each  $ 
E24]D.  .Morocco  Case  with  rece-ssed  lid  containing  same  assort¬ 
ment  as  No.  624  D,  but  with  addition  of  1 
Detail  Drawing  Pen,  0  in.,  upper  blade  with 
spring,  flat  Ebony  Handle  No.  558-3  ....  •« 

.\bove.Seta  with  Spring  Bows  Nos.  485,  486,  487,  (central  thumbnut ) 

in  place  of  Nos.  480  ,  481,  482,  add . per  set  $ 

Set  note  at  top  of  page  73,  Insertion  pieces  with  round  shank  (no  thumbscrew). 


For  empty  cases  lor  instruments,  see  page  99. 


r  AE  AG  OX  IXS^r  K I  M  E  N  ^  s. 


Each  Inslrument  stamped  KEUFFEL  S,  ESSER  CO.,  or  K.  i  E.  CO.,  N.  Y.  Paragon. 


624^.  Pocket  Case  with  folding  flaps,  containing:- 

1  Compasses,  G.J-  in.,  with  fixed  Needle  Point,  Pen, 

Pencil  Point  and  Lengthening  Par,  No.  610. 

1  Hairspring  Divider,  in.,  No.  608. 

1  Steclspriug  Bow  Divider,  in.  No,  480. 

1  do.  Bow  Pen.  ..  481. 

1  do.  Bow  Pencil,  3^  •*  482. 

1  Drawing  Pen,  Ebony  Handle,  4^  in.,  upper 
blade  with  .spring,  No.  622. 

1  Drawing  Pen,  Ebony  Handle,  r),J  in,,  upper 
blade  with  spring,  No.  523i. 

1  Detail  Drawing  Pen,  flat  Ebony  irandlcCln., 
upper  blade  with  spring,  No.  668-2. 

1  Nickel  silver  Box  with  Leads,  No.  569  .  .  .  each  $ 

624|C.  Pocket  Case  with  folding  flaps,  containing  same  assort¬ 
ment  as  No.  624J,  but  with  Spring  Bows 
Nos.  485,  486,  487.  (central  thumbnut)  in  place 
ofNo.s.  480,  481,482  .  .t 

Above  Sets  in  Pocket  Case  with  Bar  lock  furnished  at  same  price. 

Sae  note  at  top  of  page  73,  Insertion  pieces  with  round  shank  (no  thumbscrew) 


For  empty  cases  for  Instruments,  see  page  99. 
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P  AP  A  ( i  ON  I  NSTPvUMENTS. 

Each  instrument  stamped  KEUFFEL  &  ESSER  CO.,  or  K.  &  E.  CO.,  N.  Y.  Paragon. 


N625.  Pocke.  Case,  with  folding  flaps,  contaloing:- 

1  Compasses,  6^  in.,  with  2  Steel  Points.  Pen,  Pencil, 

Needle  Point  and  Lengthening  Bar,  No.  612. 

1  Compasses  -1}  in.,  fixed  Needle  and  Pen  Point.  No.  604  H, 

1  do.  4i  “  “  n  Pencil  *<  605  H. 

1  Hairspring  Divider,  .5:'J  in.,  No.  608, 

1  Steelspring  Bow  Divider,  SiJ  in.,  No.  480, 

1  do  Bow  Pen,  3^  “  481, 

1  do.  Bow  Pencil,  3;}  <<  482, 

1  Drawing  Pen  with  Joint,  Ivory  Handle.  4  in., 

No.  526, 

1  Drawing  Pen  with  Joint  and  Pin,  Ivory  Handle, 

5  in.,  No.  327, 

1  Drawing  Pen  with  Joint  and  Pin,  Ivory  Handle, 

5h  in..  No.  528, 

1  Nickel  silver  Box  with  Leads,  No.  559  . each  $ 

N  625C.  Pocket  Case  with  folding  flaps  containing  same  assort¬ 
ment  as  No.  N  625  but  with  Spring  Bows,  Nos. 

485,  486,  487,  (central  thumbnut)  in  place  of  Nos. 

480,  481,  482  .  » 

Above  sets  in  Pocket  Case,  with  Bar  lock,  furnished  at  same  price. 

See  note  at  lop  of  page  73,  Insertion  pieces  with  round  shank  (no  thumbscrew). 


For  empty  cases  for  Instruments,  see  page  99. 


PA  HACiON  INSTlfP  M  KNl'S. 

Each  inslrument  stamped  KEUFFEL  &  ESSER  CO.,  or  K.  &  E.  CO..  N.  Y.  Paragon. 


628.  Polished  Miihogany  Ca.se,  'I'ray  lined  wiih  Silk  Velvet,  with  Lock, 
containing 

1  Compasses,  6',  in.,  with  fi.':ed  Needle  Point,  Pen, 

Pencil  Point  and  Lengthening  Bar,  No.  GIO, 

1  Iluirsiiring  Divider,  5'Mn..  No.  608, 

1  Proportional  Divider,  No.  435, 

1  Minute  Beam  Compass,  with  2  Steel  Points,  Pen, 

Pencil  and  Needle  Point.  No.  501), 

1  Stcelspring  Divider,  3.^  in..  No.  480, 

1  do.  Bow  Pen,  3?  ««  481, 

1  do.  Bow  Pencil,  3!;-  '■  482, 

1  Drawing  Pen,  Ebony  Handle,  44  in.,  upi^er  blade 
with  spring,  No.  022, 

1  Drawing  Pen,  Ebony  Handle,  54  in.,  upper  blade 
with  spring,  No.  523J, 

1  Imjjroveil  Curve  Pen,  4J  in..  No.  096, 

1  Horn  Center  with  nickel  silver  Rim,  No.  2691, 

1  Nickel  silver  Box  with  Leads,  No.  569  . each  $ 

Size  of  tray  6X10  in. :  space  under  tray  in.  high. 

628  C.  .\bove  set  with  spring  bows,  Nos.  480.  486,  487,  (central 

thumbnut)  in  place  of  Nos.  480,  481,  482,  .  .  .acid  *< 

See  note  at  top  of  page  73,  Insertion  pieces  with  round  shank  (no  thumbscrew). 


For  empty  cases  for  Instruments,  see  pa^e  99. 


At 

Yonf<- 


N630.  Politilujtl  .MikljO'.rany  ('ii-i'.  'i’ray  lioud  withSilk  Velvet,  with  Lock,  cont'g:- 
1  Comp;i^»es.  »•;  in,  .with  2  Steel  Points,  Pen.  Pencil, 

N'ettlle  Point  and  i.enLjthfenin.i'  Bur.  Ko.  (312, 

1  Compa>:*e.-..  4|  iti.,  lixecl  Xcedle  unci  Pen  Point, 

No.  UO-lll. 

1  Coinpass.erf.  J ,  in..  li\<-d  N(;edle  and  Pencil  Point, 

No.  OUolI. 

1  Ilairr^prin^r  Divider.  in.,  No.  (508, 

1  Pr(»|)ornonal  Divider.  No.  437. 

1  Tubular  Beam  C'onipa.-^.s.  27  in.,  3  round  nickel 
silver  Bars.  2  Steel  Points.  Pen.  Pencil  and 
Needle  I*oint.  No.  oOl. 

1  Steelsjiring  Divider;  3^*  in.,  No.  480, 

1  “  Bow  Pen.  3;,-  “  481. 

1  a  Bow  Pencil.  8^  u  482. 

1  Drawing  Pen,  Ebony  flandle,  4Mn.,  upper  blade 
with  spring.  No.  522, 

1  Drawing  Pen,  Ebony  Handle,  5  in.,  upper  blade 
with  spring.  No.  023. 

1  Drawing  Pen,  Ebony  Handle,  54  in.,  upper  blade 
with  spring,  No.  5234, 

1  Railroad  Pen,  improved.  Ivory  Handle,  5  in., 

No.  540, 

1  Nickel  silver  Box  with  Leads,  No.  669  . caoh  $ 

Size  of  tray  7x13  in. ;  space  under  tray  }  in.  high. 

N630C.  .Above  set  with  spring  bows,  Nos.  485.  486.  487  (central 

thumbnut)  in  place  of  Nos.  480,  481,  482,  .  .  .add  •« 


See  note  at  top  of  page  73.  Insertion  pieces  with  round  shank  (no  thumbscrew  b 
For  empty  Cases  for  Instruments,  see  page  99. 


KEUFFEL  a  E5SER  CO.  NEW  YORK 


PARAGON  INSTRUMENTS. 


Eieh  inslrumanl  stiinpad  KEUFFEL  &  ESSER  CO.,  or  K.  li  E.  CO.,  N.  Y.  Paragon. 


NG33.  Floe  polished  Mahogany  Case,  with  Tray  lined  with  Silk  Velvet,  Drawer 
nickel  silver  Banda  and  Comers,  with  Lock,  (see  illustration) 
containing : 

1  Compasses  6}  in.,  with  fixed  Needle  Point,  with 
Hairspring,  Pen,  Pencil  Point,  Lengthening  Bur, 

Dotting  Pen,  No.  610  HD, 

1  Compasses,  4^  in.,  with  fixed  Needle  and  Pen  Point 
and  with  Hairspring,  604  H, 

1  Compasses,  4}  in.,  with  fixed  Needle  and  Pencil 
Point  and  with  Hairspring  605  H, 

1  Hairspring  Divider,  4  in..  No.  601, 

1  Plain  Divider,  59  in..  No.  606, 

1  Hairspring  Divider,  5jf  in.,  No.  608, 

1  Three  legged  Divider,  No.  431, 

1  Proportional  Divider  Universal,  with  movable 
Points,  No.  440 

1  Drop  Spring  Bow  Pen  and  Pencil.  No.  454, 

1  Set  Steelspring  Divider  and  Bows,  No.  485,  486K,  487, 

1  Beam  Compass  510,  with  Wheel  Attachment  611, 

1  Drawing  Pen,  4i  in.,  No.  522 K, 

2  do.  5  <1  <(  623  E, 

2  do.  6.A  ((  (I  624  E. 

1  Detail  Drawing  Pen,  6  in.,  No.  558-2, 

1  Kailroad  Pencil,  5  in,,  No.  543. 

1  Improved  Curve  Pen,  4j  in..  No.  696. 

1  Railroad  Pen,  5  in..  Ivory  Handle,  No.  607, 

1  Dotting  Pen,  6  «*  «  •«  651, 

2  Horn  Centers  with  nickel  silver  rim,  No.  2691, 

1  Nickel  Silver  Box  with  Leads,  No.  559, 

1  Set  (8)  Paragon  Scales  like  No.  1576  P, 

1  Paper  Cutter,  No,  2701, 

1  Protractor,  No.  1228, 

1  Nickel  Silver  Parallel  Rule,  No.  1751, 

2  doz.  each  Nickel  Silver  Thumb  Tacks,  Nos.  2043,  2644, 

1  Tacklifter,  No,  2680, 

1  each  Xylonite  Triangle,  No,  1855,  6,  8,  12  in., 

1  «  c(  u  u  1856,  4,  7.  10  «< 

1  <«  *<  Curve,  1860,  4,  13,  19  i< 

1  Set  of  18  Pull  Pans  W.  &  N.  Colors.  Nos.  2920-2923. 

1  Cake  Chinese  Ink,  No.  8081  V, 

1  doz.  assorted  Camel  Hair  Brushes,  No.  8102, 

1  each  black  Sable  Brush,  No.  8120,  1,  2,  6, 10, 14, 18, 

1  «  Camel  Hair  Brush,  No.  8136,  1,  2,  8, 

1  Patent  Ink  Slab,  No.  3150, 

1  Nest  of  Saucers,  No.  8161, 

1  doz.  Lettering  Pens,  No.  3202,  with  Holder, 

8  doz.  Artist  Pencils,  No.  8383, 

8  Boxes  Leads,  No.  3385, 

1  Cake  Pliable  Rubber,  No.  3452-8, 

2  Cakes  Alba  Rubber,  No.  3455  Q-24, 

2  «(  Ink  Eraser,  No.  3418,  3419, 

1  Steel  Eraser,  No.  3481, 

1  Pencil  Pointer,  No.  8507, 


each  9 


Made  ill  the  United  States. 


A  view  of  the  nssemblint'  room  of  the  DrawiDe  Tn»frtJm''nt  Prpiirf  ni«-nt  of  nnr  Factoj’y 


AN'CnOK  DRAWING  INSTRUME'NTS. 


Each  instrument  stamped  with  trade  mark  ^  and  K  &  E  Co. 


Tbe  lu-inJ  of  tbe  Anclior  ('nnipasses  i^  of  the  pivot  joint  type  with  approved  straitflit- 
cuine  device  for  Tiiaint.iining  the  vertical  position  of  the  handle.  The  various  interehance- 
able  ports  li.-ive  the  p«ntasonnl  shank  and  a^eket,  as  in  our  Paragon  Instmmenta.  The 
ilifTerent  parts  are  numbered  surially  f>)r  identification. 


No.  A64fi.  Afl4S.  A6Sn. 

A  646.  I'iHiii  Divider,  in . each  f 

A  648.  llairsprinjj  Divider,5  in . . 


A  650.  Compusses,  6^  in.,  with  fixed  Needle  and  Pencil  Point, 
Pen  and  Lengthening  Bar . 


ANCHOR 

DRAWING  INSTRUMENTS. 

3Ia(lc  ill  U.  8.  A. 


Eaeh  jnilrumeni  stamped  with  trade  mark  ^  and  K  &  E  Co. 


Anchor  Bows  aro  designed  on  the  exact  type  of  our  well-known  Parngon  ail-steel 
spring  bows-  Thor  are  made  of  the  highest  grade  of  tool  sfoel  m.anufarturod  especially 
for  the  I'urposo.  An  elaborate  heat  treating  equipment  with  temperature  control  insurei 
proper  hardness  and  temper  of  each  part. 


No.  A  680.  A  661.  A  062. 


A  660.  Steelspring  Bow  Divider,  3^  in.,  nickel  silver  Handle  .  .  each  8 

A  661.  Steelspring  Bow  Pen,  Spring  Blade,  in.,  with  Needle 

Point,  nickel  silver  Handle .  •> 

A  662.  Steelspring  Bow  Pencil,  3Jin.,  with  Needle  Point,  nickel 

silver  Handle .  <■ 


AI^CHOR 

DRAWmO  IlSrSTRUMEifTS. 

rviade  in  C.  S.  A. 

Each  instrument  stamped  with  trade  mark  ^  and  K  &  E  Co. 

These  pens  are  of  bexayanal  .nhape,  the  niba  accurately  set  aod  ground.  The  high¬ 
est  grade  of  eteel  is  used;  as  in  the  manufacture  of  the  Anchor  Eowe,  the  hardening 
process  is  given  special  attention. 


No.  A  672.  A  674. 


No.  A  672.  A  674. 

A  872.  Drawing  Pen,  upper  blade  with  spring,  4i  in . each  S 

A  874.  Drawing  Fen,  upper  blade  with  spring,  5^  in .  »• 


559.  Fine  nickel  silver  Lead  fiox,  screw  cap  containing  0  leads. 

For  illustration  of  No.  S59,  see  page  •  2. 

Drawing  Pens  carefully  set  and  sharpened . each  $ 


90 


KEUPFEL  «  ESSER  CO,  NEW  YORK 


AIN^CHOTf 

DRAWINGS  mSTRITMENTS. 

Made  iu  17.  S.  A. 


Eacli  Instrument  stamped  with  trade  mark  K  &  E  Co. 

Ill  Fiiio  Morocco  Pocket  Cases,  Silk  Velvet  l<iued. 


No. 

A680. 


A  660.  Pocket  Case  with  (aiding  flaps,  containing:- 

1  Comp:isses.  8.j  in.,  with  fi.vcd  Needle  Point,  Pen, 

Pencil  Point  and  Lengthening  Bur,  No.  A  050, 

1  Drawing  Pen,  OJ  in.,  upper  blade  with  spring, 

No,  A  674, 

1  nickel  silver  Box  with  Lend.^,  No.  559  . each  $ 


A  G02.  Pocket  Cose  with  folding  flaps,  containing:- 

1  Compasses,  6A  in.,  with  fixed  Needle  Point,  Pen, 
Pencil  Point  and  Lengthening  Bar,  No.  A  OCO, 

1  Plain  Divider,  in.,  No.  A  646, 

1  Drawing  Pen,  6^  In.,  upper  blade  with  spring, 
No.  A  674, 

1  Nickel  silver  Box  with  Leads,  No.  569 . 


ANCHOR 

DBA  \^^N  «  IXSTRIT^rEXTS. 


Vlu<lc  ill  L’.  S. 

Each  instrument  slampetl  with  trade  mark  ^  and  K  &  E  Co. 

Id  Fine  aVIorocco  i’ocUet  Cases,  .Silk  \'clvet  L-ined. 


No.  684t. 


A  6B4.  Pocket  Case  wiib  folding  flaps,  containing;* 

1  Compn.ssc'S,  6k  in.,  with  fixed  Needle  Point,  Pen, 

Pencil  Point  and  Lengthening  Bar,  No.  A  650, 

I  Plain  Divider,  .5,^  in.,  No.  A  046, 

I  hiteelspring  Bow  Pen.  3^  in..  No.  A  061 , 

1  Drawing  Pen,  •"!  in.,  upper  blade  with  apring. 

No.  A  674, 

1  Nickel  silver  Box  witli  Leads,  No.  •'j.'59, .  « 

A  684^.  Pocke  t  Case  with  folding  flaps,  containing:- 

1  Coiijpjisses,  6v  in.,  witli  fi.\ed  Needle  Point,  Pen, 

Pencil  Point  and  Lengthening  Bar,  No.  A  6.50, 

I  Plain  Divider,  5;*  in.,  No.  A  646, 

1  Steel.spriug  Bow  Pen,  3J  in.,  No.  A  661, 

I  Steelspriug  Bow  Pencil,  3^  in.,  No.  A  60t3, 

I  Drawing  Pen,  .'):V  in.,  upper  blade  with  .spring. 

No.  A  674, 

1  Nickel  silver  Box  with  Leads,  No.  559 . each 

A  665.  Piickr-t  Case  with  folding  flaps,  containing;- 

1  Compasses,  6.V  in.,  with  fixed  Needle  Point,  Pen, 

Pencil  Point  aiul  Lengthening  bar.  No.  A  650, 

1  Plain  Divider.  5;,'  in.,  No.  A  646, 

1  Steelspring  Bow  Pen,  3^  in..  No.  A  661, 

I  Steelspring  Bow'  Pencil,  3^  in.,  No.  A  062, 

1  Drawiag  Pen,  44  in.,  upper  blade  with  .spring, 

No.  A  072, 

1  Drawing  Pen,  5^  in.,  upper  blade  with  spring, 

No.  A  674. 

1  Nickel  silver  Box  with  Leads,  No.  559 . each  | 


Made  ill  LI.  S.  A, 

Each  insirument  stamped  with  trade  mark  and  K  &  E  Co. 

In  Fine  Itloroceo  .Focket  Case.s,  Silk  AelNct  J^iiied^ 


No.  A  CSC. 


A  685^.  Pocket  Case  witli  lolding  flaps,  conlnining;- 

1  Compa.sses,  G.l  in.,  ■with  fixed  Needlo  Point,  Pen. 

Pencil  Pf)iut  and  Lengthening  Car,  No.  A  G"0, 

1  Plain  Divider,  5,^  in..  No.  A  C40, 

1  Steel?priDg  Bow  Divider,  in,,  No.  A  060, 

1  Steelspriiig  Cow  Pen,  in.,  A  001, 

1  Steelapring  Cow  Pencil,  3.^  in.,  No.  A  002, 

1  Drawing  Pen,  5.V  in  ,  upper  blade  with  spring, 

No.  A07d. 

1  Nickel  silver  Box  witli  Leads,  No.  559, . each  $ 

A  686.  Pocket  Case  with  folding  flaps  (illustrated  above),containing: 

1  Compasse.'s,  Oi  in.,  with  fixed  Needle  Point,  Pen, 

Pencil  Point  and  Lengthening  Car,  No.  A  050, 

1  Hairspring  Divider,  59  in..  No.  A  048, 

1  Steelspring  Bow  Divider,  3.V  in.,  No.  A  000, 

1  Steelspring  Cow  Pen,  in.,  No.  A  COl, 

1  Stcelspring  Cow  Pencil,  3J  in.,  No.  A  002, 

1  Drawing  Pen,  4.^  in.,  upper  blade  with  spring, 

No.  A  072, 

1  Drawing  Pen,  5}  in.,  upper  blade  with  spring, 

No.  A  074, 

1  Nickel  silver  Cox  witli  Leads,  No.  . . . 
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MI  XUS  A 

TfUDE  MARK 


DRAWING  INSrRU:MENTS, 

iMade  in  the  U.  S.  A. 

When  the  great  "war  suddenly  shut  off  the  usual  sources  of  supply,  we 
began  the  manufacture  of  drawing  instruments  in  our  factories  in  Hoboken. 
Encouraged  by  the  success  of  our  first  efforts,  we  created  a  special  department, 
with  the  most  modern  machinery  and  equipment,  which  enabled  us  to  make  all 
parts  of  these  instruments  under  our  own  supervision.  This  special  depart¬ 
ment  has  since  grown  into  a  complete  factory  employing  a  large  number  of 
workmen  who  are  specialists  in  the  art  of  making  drawing  instruments. 

In  the  process  of  development,  the  designs  of  these  instruments  have 
been  constantly  changing,  due  to  suggestions  made  by  professional  draftsmen 
and  as  a  result  of  our  own  endeavors  to  design  instruments  which  could  be 
manufactured  by  the  most  up-to-date  American  methods.  In  the  production  of 

MINUSA  DRAWING  INSTRUMENTS 

we  have  finally  succeeded  in  turning  out  a  high-grade  instrument  at  a  mini¬ 
mum  cost. 

These  instniments  embody  high  quality,  graceful  design,  perfect  balance, 
fine  finish  and  practicability,  and  yet  are  not  hand-made,  but  manufactured  by 
automatic  machinery.  Exact  uniformity  of  each  part  of  these  instriunenta  has 
been  obtained  by  the  use  of  jigs  and  tool.s  of  great  precision;  we  arc,  therefore, 
able  to  furnish  machine-made  instruments  in  which  all  parts  arc  interchangeable. 

We  have  established  the  manufacture  of  drawing  instruments  as  an  essen¬ 
tial  American  industry,  but  continuance  of  the  line  in  American  hands  is  de¬ 
pendent  upon  the  support  and  co-operation  of  the  American  draftsman  and 
student. 


MINUSA  COMPASSES. 


Fig.  1. 


The  cylindrical  shape  of  the  Minusa  Compasses  and  Dividers  most 
readily  conforms  to  that  of  the  hand,  and  those  W’orking  with  drawing  instru¬ 
ments  during  long  periods  find  that  they  can  use  this  type  of  instrument  with 
the  least  discomfort.  The  instruments  are  light  and  extremely  rigid,  graceful 
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MI  NUS  A 

THAOE  MARX 

DBAWma  TNSTH  t  ENTS. 

Made  iu  the  L'.  S.  A. 

iu  appearance  and  well  balanced;  the  material  used  in  Iheir  construction  (the 
finest  quality  of  nickel  silver)  is  of  a  high  degree  of  density  and  hardness.  As 
all  these  instruments  are  finished  with  a  grained  finish,  they  liave  not  the  glossy, 
cheap  appearance  which  is  produced  b}'  the  Buffing  Wheel  on  low  jiriced 
inferior  drawing  instruments.  The  beauty  of  the  design  of  the  instnirncnt  i?' 
shown  in  the  illustration,  but  its  perfect  balance  can  only  be  appreciated  by 
actual  use. 

An  important  feature  of  these  compasses  is  the  rnethoil  of  inserting  the 
various  detachable  part';  we  have  adhered  to  the  pentagonal  shank  and  socket 
as  illustrated  in  Figure  2. 


The  pentagonal  shank  engages  in  a  .socket  of  the  .same  shape  and  is  held 
in  place  by  a  setscrew  which  presses  the  bevelled  part  of  the  shank  into  the 
corresponding  V  groove  in  the  socket.  This  construction,  besides  ensuring 
a  positive  alignment  when  the  part.s  are  inserted,  gives  tlie  leg  an  unbroken 
line  which  enhances  the  appearance  of  the  instrument.  Owing  to  the 
exactness  of  our  manufacturing  processes,  the.se  various  parts  are  nil 
interchangeable,  and  should  any  be  lost  can  be  replaced  w’ilhout  trouble. 

Another  important  feature  is  the  jnetho<l  of  clamping  the  lead  and  needle 

point. 


Fig.  3. 


Figure  3  shows  this  W'ell  designed  construction,  which  gives  a  firm  grip 
on  the  lead  without  danger  of  breakage  and  affords  an  easy  adjustment  for  set¬ 
ting  the  lead  and  needle  point  to  the  same  length.  Other  forms  of  construction 
expose  the  lead  to  the  liability  of  breakage,  or  in  cases  where  the  contact  sur¬ 
face  is  small,  the  lead  may  slip  no  matter  how  lightly  it  may  be  clamped. 


M INUSA 

TRAOe  UAHK 

1)  K  A  W  I  sa  r^SM^UVMEXTS. 

M  aWe  i  n  tin*  U.  S.  A . 


Tlic'  illusirnlioua  ( Figures  4  and  a j  sliow  tlie  imporlauce  of  Laving  a  kuee- 
joiui  in  each  leg.  Figure  5  shows,  how,  at  any  spread  of  tlie  compass,  the 
needle  leg  and  pencil-leg  (r)r  jjen )  may  he  .set  ])crpcodicularly  to  the  paper, 
thereby  giving  tlie  inslniaicnt  a  symmetrical  appearance  and  perfect  balance. 
Ry  way  of  contrast,  an  instrument  with  a  kiice-joint  in  one  leg  nnlv,  is  shown 
in  Figvirc  I. 


Fig.  4. 


Fig.  G. 


Tlie  ('(uistniction  of  the  knee-joint  is  .siiown  in  Figure  6.  As  the  bear¬ 
ing  face.?  of  the  tongue  ami  joint  are  carefully  made  with  parallel  surfaces,  the 
liper  screw,  jiroperly  set  in  the  jirocess  of  manufacture,  requires  no  further 
adjustment:  this  screw  causes  tiie  upper  leg  to  exert  the  proper  pressure  on  the 
tongue  of  the  lower  leg  and  there  is  smooth  and  even  resistance  without  auv 
lost  motion.  The  legs  are  liekl  firmly  in  any  position  in  which  they  may  he  set. 


Particular  cure  is  exercised  in  the  making  and  fitting  of  all  screws  and 
beads,  as  these  adjuncts  although  apparently  unimportant,  are  really 
vital  pans  ot  the  Instrument. 


MINUSA 

TDADE  UADK 

DKAWme  INSTRUMENTS, 

j>Iadc  in  tlie  U.  S.  A. 

MINUSA  DIVIDERS. 

The  dividers  are  made  with  the  same  care  in  rcgiird  to  workmanship, 
and  are  of  the  same  hi^h-grade  nickel  silver  as  the  compasses,  'I'he  tapering 
legs  add  to  the  perfect  balance  and  neat  apjjearance  of  these  instriiinents. 


Fig.  8. 


Tlie  plain  divider,  as  shown  in  Figure  7.  requires  no  further  cxj^lanaiion. 
In  the  hairspring  divider  there  is  an  improvement  to  enable  the  divider  to  he 
readily  set  to  an  exact  spacing,  a  slow  motion  arrangement  being  provided  on 
one  leg  of  the  divider  (Figure  8).  The  needle  points  are  made  of  tlie  best 
grade  steel,  carefully  hardened  and  tempered,  and  rigidly  set  into  tlie  legs 
without  the  use  of  clamp  screws;  there  Is,  therefore,  nothing  to  obstruct  the 
view  in  setting  the  divider. 

MINUSA  RULING  PENS. 

The  drawing  pen  is  that  part  of  a  draftsman's  outfit  which  is  in  most 
constant  use  and  the  one,  therefore,  in  which  defects  in  quality  or  construction 
most  readily  become  apparent. 

A  specially  equipped  division  of  our  factory,  (a  view  of  which  is  shown 
on  page  86  ),  lakes  care  of  the  grinding,  polisliing  and  sharpening  of  these 
instrumcDta, 


Minusa  ruling  pens  are  made  of  the  best  quality  high  grade  tool  steel, 
manufactured  especially  for  the  purpose,  in  accordance  with  our  own  specifi¬ 
cations.  Not  only  has  our  laboratory  gone  into  the  selection  of  the  proper  steel 
very  exhaustively,  but  we  have  installed  a  most  elaborate  heat  treating  equip¬ 
ment,  which,  by  means  of  tcmpciature  control  apparatus,  enables  us  to  subject 
our  steel  instruments  to  the  proper  heat  treatment.  These  advantages  make 
for  uniformity  which  ensures  the  proper  hardness  and  temper  of  each  part. 

Minusa  pens  are  made  In  the  4^"  and  fij"  lengths,  with  one  spring  blade, 
and  are  rounded  in  shape  to  conform  with  the  gcucral  appearance  of  the  other 
Minusa  inj-tniinents. 


MINUSA 

TRADE  MARK 

DKAWTIS'^  IlSrSTKUMETirTS, 

Made  in  the  U.  S.  A. 

MINUSA  STEEL  SPRING  BOWS 
(with  nickel  silver  legs) 

In  these  instruments  wc  have  developed  several  new  features  which 
would  warrant  description  in  detail. 

It  is  important  in  any  type  of  bow  instrument  to  have  a  practically  uni¬ 
form  spring  action  throughout  the  entire  range  of  the  instrument.  In  the  all- 
steel  type  instrument,  exemplified  by  our  PARAGON  grade,  the  upper  half  of 
each  leg  constitutes  a  long  .spring  in  itself  and  .smooth  action  is  readily  obtained; 
with  the  steel  spring  head,  however,  in  which  a  small  round  spring  of  uniform 
cross  section  (Figure  9)  takes  all  of  the  action  upon  itself,  the  force  exercised 
by  the  spring  upon  the  legs  is  naturally  much  greater  when  the  spring  is  under 
a  strain  than  when  it  is  relaxed.  Furthermore,  with  a  spring  of  this  kind,  if 
an  even  pressure  be  applied  at  each  end  by  pressing  the  legs  together,  the 
strain  i.s  not  taken  up  throughout  the  spring,  but  is  concentrated  at  the  center 
where  the  handle  is  attached. 


In  order  to  attain  a  uniform  tension  with  the  legs  in  any  position,  a 
taper  in  the  thickness  of  the  spring  from  the  center  towards  both  ends  (as 
shown  in  Figure  10)  is  provided.  This  arrangement  exemplifies  the  well  known 
principle  of  the  cantilever  spring,  the  cross  section  of  which  diminishes  on  a 
parabolic  curve  towards  the  ends  where  the  pressure  is  applied;  as  the  spring 
action  is  equally  strong  at  all  points,  every  part  of  the  spring  head  takes  up 
the  strain,  and  a  uniform  pressure  is  exerted  on  the  legs  throughout  their  entire 
range,  thus  ensuring  a  smooth,  even  motion  of  the  adjusting  screw. 

We  have  spared  no  expense  in  the  development  and  manufacture  of  this 
special  shaped  spring,  and  feel  confident  that  it  is  a  feature  which  will  be  ap¬ 
preciated  by  the  draftsman. 


MINUSA 

TilAOE  MARK 

DU  A  WING  ITs^sriil'M  KiS'rs. 

Ma<lc  in  tin*  U.  S.  A. 

The  wcU-knoTvn  principle  of  Ibe  ball  ami  socket  is  ii^ed  where  the  ad 
justing  screw  nut  is  in  contact  with  the  leg  of  the  bow  instruinenl.  the  Icj 
being  coudtor-«unk  i»»  act  iis  a  socket  for  the  Iwdl  fner  ''f  the  adjiistin g  screw  nnt 


The  construction  of  the  ball  and  socket  joint  can  he  seeji  from  the  three 
illustrations  (Figure  11).  Wc  call  atteniifin  t^)  the  fact  that  tlic  threads  of  the 
adjusting  screw  cannot  rub  on  the  sides  of  the  clearance  hole.  This  is  an  im¬ 
portant  detail  as  it  overcomes  the  possibility  of  a  thread  of  the  screw  hcconiing 
damaged. 

Injhc  how  pen  and  pencil  the  needle  clamp  and  nut  arc  attached  in  such 
a  manner  that  they  cannot  accidentally  become  separated  from  the  leg;  this 
construction  obviates  a  frequent  objection  to  the  use  of  the  iiRiial  type  of 
bow*  instrument. 

In  the  how  divider  the  needle  points  arc  fastened  directly  into  the  legs, 
(movable  points  arc  unnecessary  on  the  divider),  and  tlniR  there  is  nothing  to 
fjhstnicl  the  view  in  making  precise  sellings. 

^Inny  draftsmen  prefer  bow*  instruments  provided  with  a  center  tliunih- 
nut  instead  of  the  usual  single  screw*,  as  this  arrangraent  allows  double  motion, 
and  necessitates,  therefore,  only  half  the  number  of  turns  generally  required 
to  set  the  legs  of  the  bow  to  the  desired  spread.  Furthermore,  the  stiffness  of 
the  bow  is  not  dependent  on  the  strengtli  of  the  sjjring  as  both  legs  are  liehl 
rigidly  by  the  screw. 


MINUS  A 

TMAOe  MARK 

I )  HA  W  r  K(i  INS'J'K(J>r 

in  the  U.  JS.  A. 

Each  instrument  stamped  ‘‘fiftinusa”  and  K  &  E  Co. 


!i  !' 


N746.  Plain  Divider,  oi  in . . each 

N74a.  Hairspring  Divider,  in .  ,i 

N750.  Compasses,  in  ,  with  fixed  Needle  Point,  Pen,  Pencil 
Point,  and  Lengthening  Bar . 

N7S1.  Compasses,  CJ  in.,  with  fixed  Needle  Point,  witli  Hairspring, 

Pen,  Pencil  Point,  and  Lengthening  Bar .  .. 

N759.  Lead  Box,  containing  3  Lends . 


MINUSA 

TP>DE  MARK 

DRAWI^ira  rN^STKUMENTS. 

3Ia<le  in  tlie  U.  A. 

Each  instrument  stamped  “Mlnusa’’  and  K  &  E  CO. 


No.  N  760. 


N76X. 


N762. 


N760.  Steelspring  Bow  Divider,  nickel  silver  Handle,  3^  in.  .  .  .  each  $ 

N761.  Steelspring  Bow  Pen,  Spring  Blade,  with  adjustable  Needle 

Point,  nickel  silver  Handle,  in .  - 

N762.  Stcelspring  Bow  Pencil,  with  adjustable  Needle  Point, 

nickel  silver  Handle,  3^  in .  « 


—  — 


MmUSA 

TRADE  MARK 

DEAWI^^^G  mSTRUlVrENTS. 

in  the  U.  S.  A. 

Each  Inslrument  stamped  ^‘Minusa'*  and  K  &  E  Co- 


No.  N76.5.  N766- 


N707. 


N765.  Steelspring  Bow  Divider,  with  central  tbumbnut,  nickel 

silver  Handle,  3^  in . each  $ 

N766.  Steelspring  Bow  Pen,  with  central  thumbnut,  Spring  Blade, 

with  adjustable  Needle  Point,  nickel  silver  Handle,  8^  in.  •< 

N7674  Steelapring  Bow  Pencil,  with  central  thumbnut,  with 

adjustable  Needle  Point,  nickel  silver  Handle,  3^  in,  .  <• 


MIN  US  A 

TflAOE  VARK 

7>KA'\\n[jS'G  U^I  ENl’S. 

Made  ill  the  U.  S.  A. 


Each  Instrument  stamped  “Minusa"  and  K  &  E  Co. 


No.  N  772.  N77-1.  N  77f5.  N  777. 


No.  N  772.  N77-1.  N  77f5.  N  777. 

N772.  Drawing  Pea.  upper  btadc  wilb  spring,  4^  in . each  $ 

N774.  Drawing  Pen,  upper  blade  with  spring,  5.^  in . »« 


N775.  Drawing  Pen,  upper  blade  with  spring,  GJ  in.,  detachable 

Handle  with  pricker  point . 

N777.  Detail  Pen,  upper  blade  with  spring,  0  in . 


KEUPPEL  &  ESSGR^CO^New  YORK 


MINUSA 

T«<ACE  MARK 

1 )  K  A  W 1 ( ;  T^CSTR U  M  K  N  TS. 

>linle  ill  the  L'.  8„  A. 

Each  Instrument  stamped  “Minusa'’  and  K  &  E  Co. 


No.  X780 


NVaO.  Pocket  Case,  oontaioiug:- 

l  Compasses,  OV  in.,  with  fixed  Needle  Point,  Pen, 

Pencil  Point  and  LengthcDiog  Bar,  No.  N7.')0, 

1  Drawing  Pen,  5-V  in.,  upper  blade  wtih  spring, 

No.  NTTd. 

1  Load  Box  containing  3  leads.  No.  N769 . each  t 


No.  N782. 


N782.  Pocket  Case  containing:- 

1  Compasses,  in.,  with  fixed  Needle  Point,  Pen, 

Pencil  Point,  and  Lengthening  Bur,  No.  N760, 

1  Plain  Divider,  5}  in..  No.  N746, 

1  Drawing  Pen,  6A  in.,  upper  blade  with  spring, 

No.  N774. 

1  Lead  Box  containing  3  leads,  No.  N759 . eaob  S 


MIN  USA 

DRAAVlArG  INSTRUMENTS. 


N703.  Pocket  Case  containing 

1  Compasses,  6}  in.,  with  fixed  Needle  Point,  Pen, 

Pencil  Point  and  Lengthening  Bar,  No.  NTuO. 

1  Drawing  Pen,  in.,  upper  blade  witli  spring, 

No.  N774. 

1  Stcelspring  Bow  Pen,  in.,  No.  N7G1. 

1  Lend  Box,  containing  3  leads.  No.  NToO, . each  $ 


N783^.  Pocket  Case,  containing  same  assortment  as  No.  N  783  but 

with  the  addition  of  1  Steelspring  Bow  Pencil,  No.  N762.  each  $ 


.Mm  USA 

TRADE  MARK 

DKAWINO  I^SrSTKUME^^TS. 


H784.  Pocket  Case  containing:- 

1  Compasses  (iV  in.,  ’svith  fixed  Needle  Point.  Pen. 

Pencil  Point,  and  Lengthening  Bar,  No.  N75U. 

1  Plain  Divider,  5)  in.,  No.  N7-I6, 

1  Steelspriug  Bow  Pen,  In.,  No  N761, 

1  Drawing  Pen,  in., 'upper  blade  with  spring, 

No.  N774, 

1  Lead  Box,  containing  3  leads,  No.  N759, . each  $ 


No.  N784J 


N7B4^.  Pooket  Case  containing  same  assortment  as  No,  N784  but 

with  the  addition  of  1  Steelspring  Bow  Pencil  No.  N762,  each 


KEUFFEL  a  ESSER  CO.,  NEW  YORK 


Si 


MIN  USA. 

TRASC  KARK 


No.  N7>?5. 


N785.  Packet  Chsc  containing:- 

1  Compasses.  0.4  in.,  No.  N7o0, 

1  Plain  Divider,  54  in.,  No.  N746, 

1  Stcel.Hprlug  Bow  Pen,  3]  in..  No.  N761, 

1  Steclspring  Bow  Pencil,*  3^  in.  No.  N762, 

2  Drawing  Pens,  44  in.  and  54  in..  Nos.  N772  and  N774, 

3  Lead  Box  containing  3  lead.s.  No.  N759  . each  $ 


N7854.  Pocket  Case  containing  same  assortment  os  No.  N  785  but 
with  the  addition  of  Bow  Divider  No.  N700  and  without 
Pen  No.  N  772  .  .  ,  each  » 


No.  N785i. 


EW  YORK 


MIXUSA 

TRADE  MAflK 

D  K  A  W I N  G  IX.ST  ULTMENTS. 

in  the  U*  8.  A, 

Each  Instrument  stamped  “Minusa^’  and  K  A  E  Co. 


Wo,  N  78^ 


N786.  Pockei  Case  coDtaining.- 

1  Compa.ssc3  6i  in.,  with  fixed  Needle  Point,  Pen, 
Pencil  Point  and  Lengthening  Bar,  No.  N750, 

1  Hairspring  Divider,  5i  in.  No.  N748, 

1  Stcelapring  Bow  Divider,  8i  in.,  No.  N7()0, 

1  Stcel.spring  Bow  Pen,  35  in.,  No.  N761, 

1  Steelspring  Bow  Pencil,  in..  No.  N762, 

1  Drawing  Pen,  4jVin.,  No.  N772. 

1  Drawing  Pen,  SJ  in.,  No.  N774, 

1  Lead  Box  containing  3  leads,  No,  N759  . 


each  $ 


92;) 


MINUSA 

TRADE  MARX 

DRAAVTNTG  INSTRT  AtEXTS. 

Made  in  the  r.  S.  A. 

Each  Instrument  stamped  “Minusa"  and  K  &  E  Co. 


N786i.  Pocket  Case  containing:* 

1  Compasses  6J  in.,  with  fixed  Needle  Point,  Pen, 

Pencil  Point  and  Lengthening  Bar,  No,  NT.OO, 

1  Plain  Divider  C-J  in.,  No.  N74(l, 

1  Steelspring  Bow  Divider,  8A  in..  No.  N760, 

1  Steelspring  Bow  Pen,  3.i  in'.  No.  N761. 

1  Steelspring  Bow  Pencil,  in.,  No.  N762. 

1  Drawing  Pen  4.^  in..  No.  2^772, 

1  Drawing  Pen  in..  No.  N774, 

1  Detail  Pen,  6A  in..  No.  N777. 

1  Lead  Box  containing  8  leads.  No.  N769  .....  each  S 
N786^.  Pocket  Case  containiog:- 

Same  assortment  as  No.  N7861,  but  with  Ilnirypring 
Divider  No.  N748 . ;  each  $ 

N787.  Pocket  Case  containing:* 

1  Compasses  6^  in.,  with  fixed  Needle  Point,  Pen, 

Pencil  Point  and  Lengthening  Bar,  No.  N700, 

1  Hairspring  Divider.  in.,  No.  N7-I8, 

1  Steelspring  Bow  Divider,  3i  in.,  No.  N760, 

1  Sleelspring  Bow  Pen.  8^  in.*.  No.  N761, 

1  Sleelspring  Bow  Pencil.  8i  in..  No.  N762, 

1  Drawing  Pen,  in.,  No.  N772, 

1  Drawing  Pen,  5^  in.,  No.  N774, 

1  Payzant  Lettering  Pen.  No.  6, 

1  Lead  Box  containing  8  leads,  No.  N75Q . each  $ 


I 

•i 


M  1  N  U  S  A 


DRAWING  INSTRUMENTS 


We  have  added  to  our  line  of  Minusa  Drawing  Instruments  new  types  o' 
bow  instruments  and  ruling  pens  which  are  illustrated  in  this  pamphlet,  and 
designated  MINUSA  tSpCcX<ojC' 

The  MINUSA  Bows  have  been  constructed  so  as  to  conform 

in  shape  and  design  with  the  Minusa  Compasses  and  dividers  and  possess  the 
same  superior  qualities  of  durability  and  accuracy. 

MINUSA  iSypccHdC'  ruling  pens  are  hexagonal  in  form  and  more 
highly  finished  and  handsomer  in  appearance  than  the  regular  Minusa  pen 
made  of  round  stock. 

The  MIN  USA  sets  of  drawing  instruments  are  made  up 

of  the  regular  Minusa  compasses  and  dividers  with  MINUSA 
bows  and  ruling  pens,  and  fitted  into  a  very  handsome  genuine  morocco  leather 
case  with  fine  silk  velvet  lining. 


KEUFFEL  &  ESSER  CO. 

NEW  YORK;  127  Fulton  street.  General  Office  and  Factories,  HOBOKEN,  N.  J. 
CHICAGO  ST.  LOUIS  SAN  FRANCISCO  MONTREAL 

BIG>2Q  S.  Dearborn  SL  fl:7  Locuet  SL  30*34  Second  SL  B  Notre  Dame  SL  W. 

Drawing  Materials,  Mathematical  and  Surveying  Instruments,  Measuring  Tapes 


M  I  N  U  S  A  c5Vi^C>MX^ 

TflALt  MAhK 

D R  A  WI N(^  INSTR U  M  EK^J'S. 

>Ia<le  in  tiui  U.  S.  A. 

Each  Initrument  stamped  *‘Minusa''  and  K  &  E  CO. 


No.  N  7604.  N761*.  N  762^ 


N  760i.  Steelspring  Bow  Divider,  nickel  silver  handle,  3  J  in . each  $ 

N  7614-  Steelspring  Bow  Pen,  Spring  Blade,  with  adjustable  Needle 

Point,  nickel  silver  Handle,  3!-  in .  '* 

N  762i.  Steelspring  Bow  Pencil,  with  adjustable  Needle  Point, 

nickel  silver  Handle,  34  in .  “ 


M  !  N  U  S  A 

B  1{  A  W  TTSrST  R  UTVIB  N 'I'8. 

>In(le  ill  tlio  U.  S.  A. 

Each  Instrument  stamped  “Minusa”  and  K  &  E  CO. 


No,  N  765^ 


N  7651.  Steelspring  Bow  Divider,  with  central  thumbnut,  nickel 

silver  Handle,  3J  in . each  $ 

N  766i.  Steelspring  Bow  Pen,  with  central  thumbnut,  with  adjust¬ 
able  Needle  Point,  nicke)  silver  Handle,  3s  in. .  “ 

N  767i.  Steelspring  Bow  Pencil,  with  central  thumbnut,  with 

adjustable  Needle  Point,  nickel  silver  Handle,  31  in. .  .  .  '  “ 


M  I  N  U  S  A 

TAAOC  t»kHK  I 

DBAWTNG  IKSTKUMENTS. 

Made  in  the  U.  S.  A. 

Each  Instrument  stamped  "Minusa”  and  K  «&  E  CO. 


No.  N772i.  N7745,  N  776J. 

Made  irom  highest  grade  octagonal  steel,  finest  finish. 

N  772^.  Drawing  Pen,  upper  blade  with  spring,  4J  in . each  $ 

N  774i.  Drawing  Pen,  upper  blade  with  spring,  5J  in .  “ 


N  775i,  Drawing  Pen,  upper  blade  with  spring,  in.,  detachable 
Handle  with  pricker  point . 


92u 


r 

1 

L 

M  1  N  U  S  A 

TRADE  MARK  I 

DR  A  WIN  a  INSTRUMENTS. 

Made  in  tbe  U.  S-  A. 

Each  Instrument  stamped  “Minusa”  and  K  &  E  CO. 

Sets  are  in  genuine  Morocco  Leather  Cases  with  Silk  Velvet  Lining. 
For  description  of  construction  of  Minusa  Special  Instruments  see  pages  92a  to  92!. 


No.  N  790. 


N  790.  Pocket  Case  containing: — 

1  Compasses,  64  in.,  with  fixed  Needle  Point,  Pen,  Pencil 
Point  and  Lengthening  Bar,  No.  N  750, 

1  Drawing  Pen,  54  in.,  upper  blade  with  spring,  No. 

N  774  L 

1  Lead  Box  containing  3  leads.  No.  N  7594 . each  $ 


No.  N  792. 


I 

N  792.  Pocket  Case  containing: — 

1  Compasses,  64  in.,  with  fixed  Needle  Point,  Pen,  Pencil 
Point,  and  Lengthening  Bar,  No.  N  760, 

1  Plain  Divider,  54  in.,  No.  N  746, 

1  Drawing  Fen,  54  in.,  upper  blade  with  spring.  No. 

N  7744. 

1  Lead  Box  containing  3  leads.  No.  N  7594 . each  $ 


M  I  N  U  S  A 

TRAOe  f 


DRAWING  INSTRUMEN'IS. 


In  genuine  Morocco  Leather  Cases  with  Silk  Velvet  Lining. 


No.  N  793. 


N  793.  Pocket  Case  containing: — 

1  Compasses,  61  in.,  with  fixed  Needle  Point,  Pen,  l^encil 
Point  and  Lengthening  Bar,  No.  N  750 
1  Drawing  Pen,  5i  in.,  upper  blade  with  spring,  No. 

N  774  i. 

1  Steelspring  Bow  Pen,  3^.  in..  No.  N  761 

1  Lead  Box,  containing  3  leads.  No.  N  7591  -  each  .? 


No.  N  793j. 


7935.  Pocket  Case,  containing  same  a.s£ortmGnt  as  No.  N  793,  bur 
with  the  addition  of  1  Steelspring  Bow  Pencil,  No. 


02  w 


M  I  N  U  S  A 

TRADE  MARK  | 

1) RAWING  INSTRUMENTS 

In  genuine  Morocco  Leather  Cases  with  Silk  Velvet  Lining. 


No.  N  794. 


N  794. 


N  794i.  Pocket  Case  containing  same  assortment  as  No.  N  794,  but 

with  theadditjonof  1  Steelspring  Bow  Pencil  No.  N762i,  each  J 


Pocket  Case  containing: — 

J  Compasses  6  J  in.,  with  fixed  Needle  Point,  Pen,  Pencil 
Point,  and  Lengthening  Bar,  No.  N  750, 

1  Plain  Divider,  in..  No.  N  746, 

1  Steelspring  Bow  Pen,  3J  in..  No.  N  761-i, 

1  Drawing  Pen,  5i  in.,  upper  blade  with  spring.  No. 

N  774  i, 

1  Lead  Box,  containing  3  leads.  No.  N  759i . each  $ 


No. 

N  794i. 


M  1  N  JJ  S  A 

In  genuine  Morocco  Leather  Cases  with  Siik  Velvet  Lining. 


N  795. 


No. 

N795. 


Pocket  Case  containing: — 

1  Compasses,  6-1  in.,  No.  N  750, 

1  Plain  Divider,  5^  in.,  No.  N  746, 

1  Steelspring  Bow  Pen,  in..  No.  N  761^, 

1  Steelspring  Bow  Pencil,  3.J  in.,  No.  N  762^, 

2  Drawing  Pens,  4?j  in.  and  6i  in..  Nos.  N  772J  and 

N  774i, 

1  Lead  Box  containing  3  leads.  No.  N  759i . each  $ 


M  !  N  U  S  A 


JJRAWmO  ESrSTItUMEiSrTS. 

Made  in  the  U.  S.  A. 

Each  Instrument  stamped  “Minusa”  and  IC  &  E  CO. 

In  genuine  Morocco  Leather  Cases  with  Silk  Velvet  Lining. 


No.  N  796. 


N  796.  Pocket  Case  containing: — 

1  Compasses  6i-  in.,  with  iixed  Needle  Point,  Pen,  Pencil 
Point  and  Lengthening  Bar,  No.  N  750, 

1  Hairspring  Divider,  55  in.  No.  N  748, 

1  Steelspring  Bow  Divider,  3J  in.,  No.  N  7605, 

1  Steelspring  Bow  Pen,  3^  in..  No.  N  761J, 

1  Steelspring  Bow  Lencil,  3^  in..  No.  N  7625, 

1  Drawing  Pen,  4i  in..  No.  N  772J, 

1  Drawing  Pen,  55  in..  No.  N  7745, 

1  Lead  Box  containing  3  leads.  No.  N  7595 


each  3 


M  I  N  U  S  A 

IHAOr  ki«flK  f 

DHAWlKii  !  N'S'I'HIJM  K\  I  S. 
Mafic  ill  the  IJ.  S.  A. 


Each  Instrument  stamped  **MinuBa'’  and  K  &  E  CO. 

In  genuine  Morocco  Leather  Cases  with  Silk  Velvet  Linincr* 


No.  N  797. 


N  7961.  Pocket  Case  containing:  — 

1  Compa.sses  6.J  in.,  with  fixed  Needle  Point,  Pen,  Pencil 
Point  and  Lengthening  Bar,  No.  N  7.50, 

1  Hairspring  Divider  5^  in..  No.  N  748, 

1  SieeUpring  Bow  Divider,  S-i  in.,  No.  N  760^, 

1  Sieelspring  Bow  Pen,  3}  in.,  No.  N  761.*,, 

1  Steelspring  Bov/  Pencil.  3J  in.,  No.  N  762i, 

1  Drawing  Pen  4^,  In.,  No.  N  772i, 

1  Dra^g  Pen,  5A  in..  No.  N  774*.l, 

1  Detail  Pen,  65  in..  No.  N  777,  ;  t 

1  Lead  Box  containing  3  leads.  No.  N  7595 . each  $ 

N  797.  Pocket  Case  Containing: — 

1  Compasses  65  in.,  with  fixed  Needle  Point,  Pen,  Pencil 
Point  and  Lengthening  Bar,  No.  N  750, 

1  Hairspring  Divider,  in.,  No.  N  748, 

1  Steebpring  Bow  Divider,  35  in.,  No.  N  7605, 

1  Steebpring  Bow  Pen,  35  in.,  No.  N  761  i, 

1  Steebpring  Bow  Pencil,  3-’.  in..  No.  N  7624, 

1  Drawing  Pen,  45  in..  No.  N  7725, 

1  Drawing  Pen,  54  in..  No.  N  7745, 

1  Payzant  Lettering  Pen,  No.  8, 

1  Lead  Box  containing  3  leads,  No.  N  7695 


each  $ 


PILOT 

PHAWIXO  mSTRUMENTS. 

Made  in  LT.  S.  A. 

Each  instrument  stamped  with  trade  mark  ^ 

In  the  Pilot  Compass  we  have  developed  a  serviceable  instrument  at  a  low  price.  A 
friction  sprint?  under  the  fork  retains  the  handle  in  anr  desired  position. 


No.  n4fi.  04a.  060. 


No.  04fi.  04a.  060. 

946.  Plain  Divider,  6f  in . . . each  $ 


946.  Hairspring  Divider,  5}  in . 

950.  Compasses,  in.,  -with  fixed  Needle  Point,  Pen,  Pencil 
Point  and  Lengthening  Bar . 


94 


PIJLOT 

DRAWING  mSTRTJMENTS 

Made  in  U.  S»  A. 

Eich  Instrument  stamped  with  trade  mark 

Pilot  Bo^fi  have  lees  made  of  nickel  silver  nnd  a  iteel  spring  bow  head.  This  head 
Ji  to  designed  as  to  give  uniform  tension  throughout  the  entire  range. 


1^0,  960.  961.  962. 


960.  Steelspring  Bow  Divider,  nickel  silver  Handle,  3^  in.  ,  .  each  t 

961.  Steelspring  Bow  Pen,  Spring  Blade,  with  Needle  Point, 

nickel  silver  Handle,  3^  in .  •* 

962.  Steelspring  Bow  PencU,  with  Needle  Point,  nickel  silver 

Handle,  SJ  in .  u 


PIXOT 

DHAWrN’G  rf^STBUMElSTTS. 

3Iade  in  U.  S.  A. 

Each  instrument  stamped  with  trade  mark  ^ 

Pilot  Pens,  round  in  labape,  are  well  made  and  carefallj  hardened  and  tempered. 


No.  972. 


I 


1 


974. 


972.  Drawing  Pen,  upper  blade  with  spring,  4^  in. 
974.  Drawing  Pen,  upper  blade  with  spring,  5^  in. 
959.  Lead  Box,  containing  3  leads . 


each  $ 


No-  08-^- 

980.  I'ocket  Ca.«tc  contaiDiu^:-^ 

1  Conjpjisscs.  6)  in.,  with  fixed  Needle  Pi.int,  l^en, 

Pencil  Point  and  Lengthening  Bar.  No. 

I  Drawing  Pen. 5'«  in.,  upper  !)lade  with  .*jprin!r,  No.  974, 

1  Lend  Box  containing  3  lend?.  No.  O/iO . eneli  t 

982  Pocket  Case  conlaining;- 

1  Cooipassca,  CA  in.,  with  fixed  Needle  Point,  I^en, 

Pencil  Point  and  Lengtlicning  Bur,  No.  9fi0. 

1  Plain  Divider,  'y}  in..  No.  0-16, 

1  Drawing  Pen,  O.A  in.,  upper  blade  witli  spring,  No.  974. 

1  Lead  Box  containing  3  leads.  No.  9.79 .  « 

984.  Pocket  Case  containing:- 

1  Compasses,  6A  in.,  with  fixed  Needle  Point,  Pen, 

Pencil  Point  and  Lengthening  Bur,  No.  O.'iO, 

1  Plain  Divider,  .'ij  in  .  No.  046, 

1  Stcelspring  Bow  Pen.  3A  in..  No.  981, 

1  Drawing  Pen,  in.,  upper  blade  with  spring,  No.  974, 

1  Lead  Box  contuining  3  lead.s.  No.  O.'iO . each  | 

984A.  Pocket  Case  contuining:- 

1  Compasses,  Cfc  in.,  with  fixed  Needle  Point,  Pen, 

Pencil  Point,  and  Lengthening  Bar.  No.  O.'ib, 

1  Plain  Divider,  fij  in  ,  No  040. 

1  Hteelspring  Bow  Pen,  3A  in..  No.  961, 

I  Steclspring  Bow  Pencil’ 3J  in,,  No.  962. 

1  Drawing  Pen,  5A  in  .  upper  blade  with  spring.  No.  974, 

1  Lead  Bo.x  containing  3  leads.  No.  STJO.  .......  « 


PILOT  DRAWryO  rXSTRUMRXTS. 

Mildti  ill  L'.  S-  A. 

Each  instrument  stamped  with  trade  mark 


N...  *.»86. 

905.  Pocket  C:i>>c  cojitaiiiiiiL 

1  (’oitipa>S''>,  t>y  in.,  with  fixed  NeeiJJe  Point,  Pen, 

I'c-ncil  Point  nntl  Lenjrthening  Har,  No.  9.50, 

1  I)ivirl«T,  in..  Xo.  916, 

1  Stcclsprin;.’-  liow  Pen,  in.,  No.  9(il, 

1  Steelsprinir  Bow  Pencil.  3)  in..  No.  962. 

1  Drawing  Pen,  4V  in  .  upper  blade  with  spring.  No.  972, 

1  Drawing  Pen,  o’,  in.,  upper  blade  with  spring.  No.  974, 

1  Lead  Box  containing  3  lead<.  No.  . each  $ 

905i.  P<jcket  Case  containing;- 

I  Ctjinpasscs,  6^  in.,  with  fi.xcd  Neeille  Point.  Pen, 

Pencil  Point  and  Lengthening  Bar,  No.  950, 

1  Plain  Divider,  in..  No.  946, 

1  Sleelspring  Bow  Divider,  3^  in.,  No.  960. 

I  Steclspring  Bow  Pen,  3ir  in..  No.  061. 

1  Stcelspring  Bow  Pencil,  3^  in..  No.  962, 

1  Drawing  Pen,  5\  in.,  upper  blade  with  spring.  No.  974, 

1  Lead  Box  containing  3  leads.  No.  . . 

986.  Pocket  Case  (as  illustrated  above)  containing:- 

l  Conij)asse.«i,  6i  in.,  with  fixed  Needle  Point,  Pon, 

Pencil  Point  and  Lengthening  Bur.  No,  950, 

1  Plain  Divider,  5}  in,.  No.  946. 

1  SteeLspring  Bow  Divider,  3.J  in..  No  960, 

1  Stcelspring  Bow  Pen.  84  in..  No.  901, 

1  Stcelspring  Bow  Pencil.  34  in..  No.  962, 

1  Drawing  Pen.  4  4  in.,  upper  blade  with  spriug,  No.  972, 

1  Drawing  Pen,  54  in.,  upper  blade  with  spring.  No.  974, 

1  Lead  Box  containing  3  leads.  No.  959, .  •• 

986 H.  like  No.  986  but  with  Hairspring  Divider,  No.  64S  instead 

of  Plain  Divider  No.  94(l .  n 


SEPARATE  PARTS 

POB 

PARAGON  BRAND  INSTRUMENTS. 

To  accomroodate  our  cuatomara  we  keep  in  atock  separate  parts  for  our 
Mathematical  Tnatnimenta,  as  listed  below.  While  we  can  replace  parts 
for  compasses,  we  can  replace  neither  the  compasses  (to  be  fitted  to  parts),  nor 
the  three-cornered  steel  legs  of  compasses.  To  repair  points  which  are  not  de¬ 
tachable  from  the  compasses  (fixed  points)  is  generally  not  advisable. 

As  all  inserts  to  compasses  are  carefully  fitted  by  hand,  they  are  not 
interchangeable,  but  must  be  fitted  to  the  instrument.  The  charge  for  such 
fitting  is  included  in  the  following  prices. 

PARTS  FOR  PARAGOTST  IKSTRinVIElSTTS, 

Pen  Points,  Pencil  Points,  Needle  Points,  for  Compasses  .  .  .  each  $ 
do.  do.  do.  «  Beam  Compasses  « 

Lengthening  Bars  for  Compasses  .  .  •  . .  o 

Ebony  Handles  for  Drawing  Pens . .  .  •> 

Ivory  do.  «  do.  . .  « 

Aluminum  do.  **  do.  . . 

Ivory  do.  «  Bow  Instruments  . .  « 

Nickel  silver  do.  «  do.  .  « 

Nut  and  Thread  «  do.  Nos.  460^  to  482^ .  « 

Thumbscrew  with  right  and  left  Thread  for  Nos.  485  to  487  .  .  «• 

Screws  and  Nuts .  ^ 

Shouldered  Needles .  >• 


PARTS  FOR 

AJiTCHOR  AFIl)  PILOT  IXSTRUMEKTS. 

Fen  Points,  Pencil  Points,  Needle  Points,  for  Compasses  .  .  .  each  9 

Lengthening  Bars  for  Compasses .  u 

Ebony  Handles  for  Drawing  Pens . 

Aluminum  do.  <•  do.  . .  ii 

Nickel  Silver  Handles  for  Bows  Nos.  A660,  A661,  A662,  ...  ** 

and  960,  061,  062  m 

Screws  and  Nuts .  u 

We  have  the  best  facilities  for  Repairing  and  Cleaning  Drawing  Instruments  and 
Sharpening  Ruling  Pens. 


CASES  FOK  DRAWEtSTG  INSTRUMENTS, 


We  make  and  furniah  well-made  velvet  lined  caaea  for  drawing  inatru- 
ments.  Below  are  Hated  some  of  the  usual  sizes. 

When  ordering  a  case  separate  from  the  instruments,  it  is  necessary  to 
send  on  the  iostniments  to  Insure  their  proper  fitting  In  the  tray. 

The  price  of  Ihe  case  includes  the  fitting  of  the  instruments. 

WOODEN  CASES  WITH  DOCK  AND  TRAY. 

These  Cases  are  made  of  thoroughly  seasoned  wood,  have  a  tray  to  hold  the  instru* 
ments.  and  under  the  tray,  rooti.  for  colors,  brushes,  etc. 

Partitions  under  the  tray  for  tools,  colors,  etc.,  can  be  added  at  slight  additional  cost. 
The  dimenaions  refer  to  the  size  of  the  tray  in  the  box. 

Mahoganv  polished. 

Mahogany,  Brass  nickel  SuTer  Shield, 

HingesandShield,  Hinges  and  Lock 

Tray  lined  with  plated.  Tray  lined 

Size  of  Tray.  Velvet.  with  Silk  Velvet. 

No.  9S2.  No.  9S4. 

B.  5  X  9  in . each  $  each  $ 

C.  6  X  «  «•  •* 

D.  6  X  10  «  ««  •• 

F.  7  X  13  . . .  .  «« 

G.  10  X  14  **  I.  « 

Cases  of  mahogany,  oak  or  other  wood,  with  drawers,  nickel  silver  or 
plated  comers,  bands,  name  plate,  escutcheon  etc.,  made  to  order. 


POCKET  CASES 

WITH  FOLDING  FLAPS. 

These  Cases  are  covered  with  morocco,  velvet  lined  with  four  flaps,  with  button 
lock  as  illustrated  on  pages  00,  etc. 

^'*alK)u^***  Lined  with  Velvet.  Lined  with  Silk  Velvet. 

No.  996.  No.  998. 

A.  3X6  in . each  $  •••«•».  each  $ 

B.  3)  X  7^  4< . <(  u 

C.  3^  X  8^  « . .  ««  .......  « 

D.  3^  X  0^  * . *  .......  u 

E.  4  X  9^  44 . <4  IC 

F.  4>  X  9}  . .  . 

Q.  4J  X  10  44  . M  . . 

H,  6^  X  10  . .  44  1 


For  olhar  eases,  see  page  100. 


KEUFFEL  a  ESSER  CO.  NEW  YORK 


CARRYING  CASE  FOR  ORAWINt 


TOOLS, 


990.  Sewed  Leather  Carrying  Case  for  Drawing  Tools 


Fine  Sewed  Sole  Leather  Case,  natural  color.  i;Ji  X  X  in.,  with 
grip  handle  and  nickelplated  safety  hook.';,  lined  with  wi>ofl  and  jmrtitioned 
for  set  of  instrnnicnts,  tiiangle.s,  curves,  sc.ales,  pencils,  tlniinl)t,acks.  rubher.s, 
liquid  ink.  pencil  pointer,  etc.  A  neat,  convenient,  and  durable  case 
for  students  anfl  others  Avlm  carry  tlieir  drawing  tof*1.s  about. 


BXTRA-FI.NE  POCKET  CASES, 
FANCY  LEATHER,  WITH  EOLDTNG 


We  furnish  to  ortler  Pocket  Cases  witli  Frjlding  FIsips  Csee  illwstratioti 
of  No.  G24,  page  76  or  of  No.  G24A,  page  78,)  f)r  finest  workinanship,  listed  willi 
silk  velvet  and  covered  with  fancy  leather,  such  as  Walrus,  Genuine  morocco. 
Pigskin,  Alligator,  Russia  leather,  Seal,  Lizard  etc.  Snrh  case.s  are  very  appro- 
jtriate  for  gifts.  Prices  on  application 


For  other  empty  cases  tor  Instruments,  see  page 


PROPORTIONAL  I^IVIDERS 


No.  1092.  lOOL  1094. 


1092.  Bras-s  Proportional  Dividers,  Gi  in..  (Uvi<lc<l  Cor  Liocs;  in 

Case .  each  S 

1093.  Nickel  silver  Proportional  Dividers,  6|  in.,  divided  for 

Lines;  in  Ca.ae .  *• 

1094.  Nickel  silver  Proportional  Dividers,  7  iu.,  divided  for 

Lines,  with  Rack  Jloveraent,  Points  bent  rectangular; 
in  Case .  « 

Tlio  rectaD(;ular  bent  points  permit  of  re-pointini;  without 
affecting  aecuracy. 

For  other  Proportional  Dividers,  see  pages  57,  58.  and  59- 


PAJ^f'rOGEAPHS 

with  Wheel  Supports. 

For  Reducing  from  6  ;  1  to  1  ;  1  or  Enlarging  from  1  ;  1  to  1  ;  6  in  all  ratios. 


1127.  Pantograph  of  hollow,  sqimrc  brass  bnrs,  28  in.,  connor-ted 
by  pivot  joints.  The  lefl-hand  bar  isgracluatr-d  and  has 
a  vernier  nnd  micrometer  udjustinent.  Convenient  con¬ 
trivance  for  operating  the  pencil  from  the  tracing  jioint. 

Iron  weight  with  two  adjustable  needle  points  to  fix 
its  position  on  the  drawing  hoard.  "Witli  Pencil  Point, 
two  Steel  Points,  one  box  of  r>-incli  Leads  and  Direc¬ 
tions;  in  wooden  Case  with  lock  and  key . each  $ 

Panln^'rnph  No.  lie?  U  of  high  qualitr  and  workmanship.  It  moves  on  casters  and 
ie  not  suspended  from  h  Htttndnrd.  Although  this  cuuses  a  little  more  friction,  it  makes 
the  instrument  better  adapted  for  use  in  a  limited  space.  It  can  also  he  stored  in  it.s  case 
more  readily  than  the  suspended  pantogrnph'*.  as  it  does  not  rpqnire  setting  up  like  the 
latter.  This  pantograph  ia  adapted  especially  for  reducing,  but  o.in  bo  u.sed  for  onl.'xrging. 


SUSPBISTDEO  PANTOGRAPHS. 

Suspended  Pantographs,  fNos.  1122  to  1131)  arc  very  delicate  instruments. 
There  is  no  friction  of  the  supports  of  the  bars  on  the  drawing,  as  the  entire 
mcchauism  is  suspended. 

Of  the  Suspended  Pantographs  only  Nos.  1 122  (o  1 1  24  C  w'ill  reproduce  in  all 
ratios  from  the  size  of  the  original  to  1  :  20  or  20  : 1,  ns  only  these  pantographs 
have  the  arrangement  for  placing  the  pole  within  the  parallelogram  (inter¬ 
changing  the  pole  for  one  of  the  tracing  points).  Other  suspended  panto¬ 
graphs  do  not  have  this  arrangement,  and  reproduce  only  within  the  liinils 
stoted  in  the  description  of  each. 

Precision  Pantographs  Nos.  1122  to  1124C,  on  account  ot  Ihoirrme  mechanical 
construction,  are  especially  adapted  tor  very  accurate  reproductions,  and  are  highly 
recommended  to  Civil  and  Mechanical  Engineers,  Topographers,  Hydrographers, 
Engravers  and  Lithographers. 

Suspended  Pantographs  Nos.  1129  to  1131  arc  of  sinaplcr  construction,  nl- 
thougli  of  the  some  clii>s  of  workmansliip  and  material  ns  Nos.  1122  to  1124C. 
The.*‘e  instruments  arc  recommended  to  Designers,  Pattern  Makers,  etc.,  for 
drawings  where  the  highest  degree  of  accuracy  is  not  required. 

Suspended  Pantographs  Nos.  1132  to  1134  liitvc  wooden  bars  which  are  not 
grnduHiid  throughout;  they  arc.  therefore,  limited  to  the  ratios  for  which 
they  are  marked,  ao  stated  in  their  dc.scription.  Within  their  range  they  arc 
good,  reliable  instruments. 


For  Reproducing  io  even  scale,  enlarging  up  to  1  : 20  and  reducing  up  to  20 : 
in  all  ratios. 


SijKiiomloil  Precision  Pantograph  of  hollow,  pqunro  metal  bars,  connected  pivot  joints:  the  bars  arc  prncluatod  throughout, 
ami  llio  sliflitig  sockets  avo  provided  with  verniers  and  microiuetor  uiliustmcnts.  Extra  Rnpporlinp  liar  and  appliances  for 
sctiitiu  11]'  the  instrumcni  with  tho  polo  within  the  parnlloloernni.  in  which  position  it  will  rcproilnco  the  sizo  of  the  original, 
(SCO  illnstraiioii)-  I’olo  nml  pencil  point  iiitcrehaiiKcablo.  Convenient  contrivance  for ^operaiini:  tho  pencil  from  tho  tracing 
point.  Solid  iron  Stuudard.  with  s;  Spirit  l.ovols.  ‘i  Ijoveliug  Screws,  ond  i  extra  Woight.  Inatrninent,  nith  adjustable 
Trat  iin;  roiiil.l’cncil  Fomt  with  3  Urnss  Woielits.  Steel  Points,  1  Spirit  I.eYol.  i  Ikn  of  S-inch  Leads.  Lirectiona  and  Formula 
for  computing  tho  setting  tor  any  ratio:  in  polished  hardwood  Case,  withlock  and  key. 

1122.  Length  of  Bars,  33  inches  ,  ,  .  .  c.acU  $ 

1123.  ••  M  ..  33  ..  ,  .  .  .  .. 
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PBECISIOJSr  PA]S^TOGBAPITS. 

Far  Reproducing  to  even  scale,  enlarging  up  to  1  :  20  and 
reducing  up  to  20:1  in  all  ratios. 


No.  1124. 


1124.  Snapended  Precision  Pantograph,  extra  large  adjustable  clamping 
Standard,  the  ba.se  of  wliich  is  raised  off  the  board,  so  that 
the  drawing  can  be  slipped  under  it.  Hollow  sciuarc  metal 
bars,  24  in.,  connected  by  pivot  joints,  graduated  throughout, 
the  sliding  sockets  with  vernier  and  micrometer  adjustments. 

Extra  supporting  bar  and  iipplianees  for  setting  up  the  instru¬ 
ment  with  the  pole  within  the  parallelogram,  to  reproduce  in 
the  size  of  the  original.  Pole  and  pencil  point  interchange¬ 
able.  Convenient  contrivance  for  operating  the  pencil  from 
the  tracing  point. 

Instrument,  with  adjustable  Tracing  Point,  Pencil  Point  with 
3  Brass  Weights,  2  Steel  Points,  1  Spirit  Level,  1  box  of  .'5-incb 
Leads,  Directions  and  Formula  for  computing  the  setting  for 
any  ratio;  in  polished  hardwood  Case  with  lock  and  key, 

separate  Box  for  Standard . each  $ 

1124C.  do.  do.  do.  but  bars  88  in .  >< 

This  euBpondod  Pantograph  bos  a  large,  braco-shapod  standard  of  groat  stability 
and  rigidity,  hold  in  position  by  a  damp  screw.  The  base  of  the  standard  is  rai.<5ed  ofT  the 
board  to  admit  of  slipping  the  drawing  under  it.  a  great  convenience  wlicn  reducing  draw¬ 
ings.  The  vertical  support  of  tho  standard  is  adjastod  by  a  «J-.'!crow  leveling  head  and  its 
adjustment  controlled  by  moans  of  asonsitivo  cross  lo4ol  with  fork-shaped  suimort.  rest¬ 
ing  on  tho  ball  polo  of  tbo  base  of  tbo  standard.  This  level  is  removed  after  the  vertical 
support  has  been  adjusted. 

Tho  advantage  of  the  extra-large,  brace-sbaped  standard  is  that  tho  instrument  is 
clamped  to  the  table  or  board,  thus  doing  away  with  weights  and  avoiding  damage  to  tho 
board  from  the  fastening  screw.  There  are  no  leveling  screws  in  tho  base  to  injure  the 
board  or  the  drawing,  and  the  standard  is  easily  adjusted  by  means  of  its  four  leveling 
screws  (like  on  surveying  instruments). 


Su8peni1c»l  ruiilocrnph  of  liollow,  ^qimro  mofnl  bnru.  ronnort^’d  by  roiic  joititn;  ibo  biirn  uro  fully  Rriiduntuil  nnd  the 
oilncfl  of  Jlio  slidhiK  ROi'Jivta  nrc  beveliMl  to  fnoilitnto  tlic  rcndhiR  of  ratios.  Tracing  atid  Pcniil  Point  nro  iuiorcbangc- 
iklili'.  Plain  solid  iron  Standard  with  1  oxlrn  Weight.  Instrument,  with  ndjustablu  Trncitig  Point.  Pcticil  Point  with  3  Brass 
Weights,  Stool  Points.  1  box  of  r>-iiu'h  T.oiuIh,  IhreetioiiHnnd  Fonmiltt  for  eoinputing  the  setting  for  any  ratio;  in  hardwood 
Case,  with  lock  and  key. 


1129.  Leniflh  of  Bars.  28  inches 


each  $ 
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SECTION  LINERS. 


1157.  Casey’s  Section  Liner,  triangle  of  X3'lonile  (lransp:irc-nt), 
struigliledge  of  boxwood,  nickel  silver  Jlounlings.  a 
ver}’  reliable  and  simple  instrument.  There  is  hardly 
any  practice  required  to  operate  it  to  perfection.  By  the 
2  scales  with  verniers,  on  the  metal  plates,  the  distances 
arc  regulated  to  inch  or millimeter,  ....  each  $ 


O  T  I-I  ’  S  P  A  T  E  X  1’ 


No.  1160. 


1160.  Botb’s  Patent  Section  Liner  and  Scale  Divider,  nickel 
silver,  base  14^  in.  Protractor  graduated  to  degrees, 
with  Vernier  reading  to  five  minutes.  Instrument  in 
wooden  Case,  with  full  Directions  for  setting  and  u.sing  ,  each  .•;! 

Both’s  Patent  Section  Liner  and  Scale  Divider  is  the  easiest  to  manipulate,  the 
most  rapid  and  exact  in  execution,  the  finest  in  workmanship  and  the  most  durable  of 
anj  hitherto  known. 

.The  essential  parts  of  Both’s  Patent  Section  Liner  are:  a  flat  rack  bar  I'l-ki  in.  long, 
bearing  an  accurately  cut  rack  t)  in.  long  with  ^4  teeth  to  the  inch,  and  a  nicely  fitted 
cjtrriage  made  to  si  id  o  on  the  rack  bar :  to  this  are  attached  the  semicircular  protractor 
graduated  to  doCTees,  the  pivoted  ruler  arm  extending  10  in.  beyond  the  protractor,  and 
the  mechanism  for  uniformly  advancing  the  ruler  arm.  This  mechaniHiii  consists  of  a 
steel  pawl  which  eugages  in  the  teeth  of  the  rack  bar.  inking  from  one  to  six  teeth  nt  a 
time,  according  to  the  take-up  t«i  which  the  adjusting  nut  has  been  set.  The  slide  and 
with  It  the  ruler  arm.  are  made  to  advance  on  the  rack  bar  by  pressing  on  a  knob  which 
causes  the  pawl  to  engage  in  a  tooth  of  tlie  rack. 

The  comfort  and  satisfaction  attending  the  use  of  thi.s  instrument,  the  a-ssurance  of 
being  able  to  do  absolutely  occurate  work  in  less  time  than  with  any  other,  its  easy 
atUustment  for  section-lining  or  for  scales,  its  preat  scope,  together  with  durability  and 
neatticss,  make  it  without  exception  a  superior  instrument  and  a  valuable  and  most 
useful  addition  to  the  outfit  of  every  draughtsman  who  knows  and  appreciates  the  value 
of  good  tools. 


SIMPLEX  SECTION  LINER. 


1 1G6.  Simplex  Section  Liner,  hardwood  base,  rod  15  in.,  rule  7  in., 

held  on  the  drawing  by  pins  at  bottom  of  base  ....  each  $ 

1 166C.  Simplex  Section  Liner,  like  No.  1166,  but  with  heavy  trans¬ 
parent  xylonite  arm  in  place  of  wooden  arm .  “ 

The  Simplex  is  a  simple  section  liner  with  which  fairly  t'ooU  work  can  be  done.  It 
will  apace  up  to  about  'A  in-  ami  is  v«ry  easy  to  handle. 


ELLIPSOGTIAPH. 


1179.  Ellipsograph,  brass,  nickelplated,  fine  qttality,  6  in.  bar, 

with  pen  and  pencil  point  (in  one  piecel.  In  case,  .  .  .  each  S 
This  instrument  draws  ellipses  of  any  shape,  from  4  inches  to  11  inches 
major  axis,  with  great  accuracy.  Its  construction  is  shown  by  the  illustration. 
The  pen-pencil  point  cun  be  taken  off  and  stored  compactly  in  the  case. 

1181.  Ellipsograph,  like  No.  1 179,  but  with  9  in.  bar.  Incase,,  .each  $ 

This  in.strument  draws  ellipses  of  any  shape,  from  6  inches  to  18  inches 
major  axis,  with  great  accuracy. 


1200.  Three-Arm  Protractor  or  Station  Pointer;  Instniment  In 

Hardwood  Case,  with  Screwdriver . each  $ 

Protractor  as  made  by  na  for  tbe  U.  8-  Xary.  Bronze  Circle  6K  in.,  divided  on  aolid 
Bifrer  to  half  degrees,  nambered  in  opposite  directiooH  from  0  to  8.*)0  and  from  sno  to  10, 
with  2  verniers  reading  to  1  minute.  i5oth  verniers  with  tangent  screw.  Magnifying  lens 
on  central  arm.  Two  interchangeable  Tubular  Centers  id.  diameter,  with  glass  bot¬ 
tom,  removable  cylinder  for  center  with  spring  point  for  marking  renter  exactly.  Three 
nickel  silver  arms.  1?  in-  long,  each  with  extoDsion  piece  with  setscrew  to  lengthen  to 
27 in.  beyond  edge  of  circle. 


PARAGON  PROTRACTORS. 


1210.  Croztit  Protractor,  8  in.,  niclcel  ailver,  divided  to  ^  degrees, 
small  Hornceuter,  Vernier  reading  to  1  minute, 
tangent  screw;  in  vclvel-lined  Case . each  $ 


This  is  a  protractor.  When  nted  along  a  straight 

anglee  are  set  off  withont  bringing  the  center  over  the  starting  point. 


PAllAGOi^  PROTRACTOBS. 


1221J.  Circular  nickel  silver  Protractor,  8  in.,  with  Horncenter  and 
Movable  Arm,  div.  to  i  degrees,  long  Vernier  reading  to 
1  minute, . .  .  .  each  $ 

1221AM.  do.  do.  but  in  Mahogany  Case . each  $ 

1221i  T.  Circular  nickel  silver  Protractor,  like  No.  1221^,  but  with 
Tangent  Screw . each  $ 

1221^TM.  do.  do.  but  in  Mahogany  Caae,  .  . . each  $ 

1222^.  Circular  nickel  silver  Protractor,  10  in.,  with  Horncenter  and 
Movable  Arm,  div.  to  i  degrees,  long  Vernier  reading  to 
1  minute, . each  $ 

1222AM.  do.  do.  but  in  Mahogany  Case . each  $ 

1222^1.  Circular  nickel  silver  Protractor,  like  1222^,  but  with 

Tangent  Screw . each 

1222|TM.do.  do.  but  in  Mahogany  Case, . each  $ 

Polished  Mahogany  Case  for  Nos.  1221^,  1222^,  122l^T,  1222^T. 
each  $ 


PARAGOJT  PROTKACTOIIS. 


1225.  Semicircular  nickel  silver  Protractor,  6  in.,  with  Horn- 
center  and  ^lovable  Arm,  div.  to  i 
degrees.  Vernier  reud’g  lo  5  minutes,  eacli  !*s 
1225M.  do.  do.  but  in  3Iahogany  Case, .  <« 


1226.  Semicircular  nickel  silver  Protractor,  8  in.,  with  Horn- 
center  and  llovuhle  Arm,  div.  to 
degrees,  Vernier  read’g  lo  1  minute,  *« 
1226M.  do.  do.  but  in  ^lahogany  Case, .  « 


1227.  Semicircular  nickel  silver  Protractor,  10  in.,  with  Horn- 
center  and  Movable  Arm,  div.  to  | 
degrees.  Vernier  reud’g  to  1  minute 
1227M.  do.  do.  but  in  lilahogauy  Case . 


1226^.  Semicircular  nickel  silver  Protractor,  8  in.,  with  Horn- 
center  and  Movable  Arm,  div.  to  J 
degrees,  Vernier  read’g  to  1  minute,  each  $ 
122eiM.  do.  do.  but  in  Mahogany  Case .  << 

1227^.  Semicircular  nickel  silver  Protractor,  like  Ko.  122^^ 

but  10  in., .  II 

1227^M.  do.  do.  but  in  Mahogany  Cose, . 


PAHAGON  PROTRACTORS. 


1223.  Scmicircnilar  nickel  gilver  Protnclor  with  Tangent  Screw 
8  in.,  div.  to  *  degrees,  Vernier  read’g 
to  1  minute, . ench  $ 

1228IVI.  do.  do.  but  in  Mahogany  Case, .  “ 

1229.  Semicircular  nickel  silver  Protractor  like  No.  1228, 

but  10  iu., .  « 

1229M.  do.  do.  but  in  Mahogany  Case .  “ 

Polished  Mahogany  Case  for  Nos.  1225, 1226, 1226i,  1227, 1237^,  1228, 1220, 
each  $ 


N1234,  Semicircular  nickel  silver  Protractor,  S  in.,  divided  to 
half  degrees,  with  Vernier  reading  to  5  minutes, 
small  Horncenter,  Movable  Arm  extending  3  inches 
beyond  outer  edge;  in  Box . 


each 


PARAGON  PROTRACTORS. 


N 1235. Circular  nickel  silver  Protractor,  6  in,,  beveled  edge, 

divided  to  J  degrees . each  ^ 


Center  on  inner  edge 

1241.  Semicircular  nickel  silver  Protractor,  5  in.,  beveled  edge, 

divided  to  i  degrees, . .  .  each  $ 

1242.  do.  6  ..  .*  .1  4  «  . . 

1243.  do.  6  »  “  “  i  “  . 

Center  on  outer  edge 

1245.  Semicircular  nickel  silver  Protractor,  4  in,,  beveled  edge, 


1246. 

do. 

6  <( 

divided  to  1  degrees,  .  .  . 

. i  " 

.  .  .  each  $ 

1247. 

do. 

6 

....  1  .. 

... 

1248. 

do. 

6  << 

. i  ■■ 

...  ** 

1250. 

do. 

8  < 

. i  “ 

... 

LIMJ5  PROTKACTOKS. 


1252.  Machinist’s  Limb  Protractor,  steal . each  $ 

1252C.  Mahogany  Case  for  No.  1232 .  m 

This  Protractor  has  bi.ades  abont  9  inches  long.  The  arc  is  of  4  in.  diameter, 
gradnated  to  degrees,  with  vernier  reading  to  5  minntes.  A  clamping  screw  securely 
holds  the  blades  at  any  angle  and  serves  as  knob  handle. 

Either  blade  can  be  nsed  against  a  T  snnare,  giving  any  angle  and  its  complement 
from  0^  to  00",  so  that  it  is  practically  an  adjnstable  triangle. 


1253.  Draftsman’s  Steel  Protractor,  with  Directions . each  $ 

1253C.  Morocco  Case  for  No.  1253  . . 

This  Protractor  is  of  sheet  steel,  gradnated  on  one  side  to  degrees,  with  vernier 
reading  to  6  minntes.  The  blade  is  8  K  inches  long.  It  is  need  chiefly  in  connection 
with  a  T  square  or  Straight  Edge.  Being  perfectly  flush  on  both  sides,  it  can  he  nsed 
either  side  np  and  on  either  edge  of  the  blade.  This  makes  it  particnlarly  convenient  in 
dividing  circles,  transferring  angles,  drawing  ohliqne  lines  at  right  angles  to  each  other 
or  laying  oft  given  angles  on  each  side  of  a  line  wichont  changing  the  setting. 


PliAIN  METAL  PROTEACTOES. 


1258,  Highgradc  Semicircular  Protractor,  4}  in.,  div-  to  ^  degrees,  eacli  $ 


1260,  Semicircular  Protractor,  n  «  n  1  *<  << 

1261.  do.  do.  64  u  u  u  1  *t  u 

1263.  do.  do.  7^  <<  «  n  ^  «  «* 

Brass. 

1265.  Semicircnlar  Protractor,  3J  In., divided  to  1  degrees,  .  each  ( 

1266.  do.  do.  4^  <i  <i  n  1  k  << 

1267.  do.  do,  5;^  <<  u  u  1  i<  n 

Brass  "White  Enameled." 

1270.  Semicircular  Protractor,  3?  in. .divided  to  1  degrees,  .  each  $ 

1271.  do.  do.  4k  u  „  u  1 

The  admntace  of  the  brass  "white  enamelecl”  protractor  over  the  ordinary  brass 
protractor  lies  in  the  fact  that  in  the  "white  enameled’'  protractor  the  blade  graduations 
and  mircberH  stand  out  proniinontly  against  a  white  baclcground;  this  facilitates  rending 
and  obviates  the  possibihty  of  errors- 


AB  JUST  ABLE  PROTBACTOB  TRLAJ^GLE, 


J3elcher*fei  Patent. 


1255.  Adjustable  Protractor  Triangle,  8  in.  .xylonite,  (trans¬ 
parent),  4Q°X45°X91j°  .  each  S 


The  somicu-cular  protractor,  8J4  in.  diam..  is  graduated  to  single  degrees,  numbered 
0-90  at  every  10  degrees  in  both  directions,  double  vernier  reading  to  5  minutes  It  revolves 
in  a  circular  groove,  where  it  Is  held  by  a  spring.  The  triangle  and  protractor  are  linsli  on 
both  aides  so  th.at  either  side  esn  be  used  for  drawing  ‘ 

The  base  line  of  the  protractor  has  a  drawing  edge- 


'  slopes  in  opposite  directions,  etc. 


X  YLOIN  JTE  PUOTKACTOES. 

(Transparent) 


IS'JC. 


18CT 


1866.  Xylonite  Protractor  Triangle,  ."^O  X  CO".  C  in., 

1867.  Xs'lonite  Protractor  Triangle,  4o“.  H  «« 


1868.  Xylonite  Semicircular  Protractor,  flat.  4  In, 


iscy 

(liv.  to  1°  each  $ 

u  1°  <( 

..  1° 

cliv.  to  1°  *« 

<* 

»  io  » 

»  JO  .. 

<.  JO 


nKVEKEn  EfiOE. 
(Transparent) 


1869.  Semicircular  Xylonite  Protractor,  beveled  edge,  G  in.,  jo^  each  S 

1870.  do.  do.  do.  «(  <«  8  k  Jo  ,, 

1871.  Circular  do.  do.  u  t*  R  n  io  .. 


RAILROAD  CURVE  PROTRACTOR, 


1878. 


Xylonite  Reilroad  Curve  Protractor,  10  in.,  divided  to  half 
degrees,  with  circular  Curves,  1°.  IJ®,  2°,  3®,  3J°, 

4°,  6°,  6°,  7°.  8°.  10®.  12°,  14°,  16°,  18°.  20°;  scale  100 


feet  ==  1  inch. 


each  $ 


PAPER  PBOTKACTORS. 


Imprint  on  No.  1203  to  1206. 

Circular,  14  in. 

1 293.  Vegetable  Tracing  Paper, 14  in.  diam.  div.  Sheet  15^x21  in., each  $ 

1294.  Drawing  Paper,  14  u  «  a  u  15^x20  «  u 

1295.  Bristol  Board,  14  n  n  »  «  16^x20  «  « 

Circular,  8  in. 

1 296.  Bristol  Board,  8  in.  diara.  div.  Sheet  10  xl2  in.  ,each  $ 

1 296T.  Vegetable  Tracing  Paper,  8  ><  ««  4(  ,i  9jxl2  n  « 

Semicircular,  5  in. 

1 297.  Bristol  Board,  5  in.  diam.  div.  Sheet  6!^  x  7  in.. 


each  $ 
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MlLITAliY  PliOTliACTOB. 

(TRANSPARENT; 


No.  N1305. 


N13Q5.  Square  Xylonite  (transparenij  Protractor,  6X  Ij  in.,  be* 
veled  edges,  whole  degrees.  Scales,  1,  2,  3  and  4  in. 
to  the  mile,  reading  to  yards.  Scale  of  Chords. 

Scale  of  inches  in  tenths  on  lower  edge . each  $ 


BOXWOOD  rKOTRACTOIl. 


No.  1810. 


1310.  Square  Boxwood  Protractor,  0x1}  in.  Whole  degrees, 

Scales:  }•  1  inch  to  the  foot.  Scale  of  Chords, 

Diagonal  Scales . each  $ 
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PARAGON Am>  BOXWOOD  SCALES 

Maehln«-divided.  U.  S.  St'd. 

The  U.  S.  St'd.  machine-divided  Paragon  and  Boxwood  Scales  manufactured 
by  us,  are  of  the  beat  selected  material,  of  proper  width  and  thickness,  and  of 
dneat  finish.  They  are  for  quality  and  accuracy  superior  to  any  others  on  the 
market. 

Although  wc  list  and  carry  In  stock  a  very  large  assortment  of  scales,  we 
are  often  called  upon  to  make 

SPECIAi  SCALES  TO  ORDER. 

To  avoid  error  and  tedious  and  delaying  correspondence,  we  give  direc¬ 
tions  for  ordering  such  Scales. 

There  are  two  distinctly  different  ways  of  dividing  a  scale  : 

the  “open  divided”  and  the  “full  divided  or  Chain  Scale.” 

OPEN  DIVIDED  SCALES 

are  illustrated  under  A,  B,  C.  They  are  generally  used  in  architectural  or 
mechanical  drawing,  and  are  divided  into  inches  or  parts  of  inches,  wliich  rep¬ 
resent  feet  or  full  inches.  The  units  are  marked  along  the  whole  length  of 
the  edge  and  only  the  end  imits  are  subdivided  into  inches  and  fractions. 


Fig.  A. 


Fig.  A  represents  an  open  divided  Scale  with  four  different  divisions,  two 
on  each  edge.  Two  of  these  divisions  are  numbered  to  read  from  the  right,  the 
other  two  from  the  left.  (When  two  divisions  are  to  be  placed  on  one  edge, 
one  must  be  the  double  of  the  other,  like  ^Xj,  2x4,  etc.) 


Fig.  B. 

Fig.  B  represents  an  open  divided  Scale  with  two  different  divisions,  one  on 
each  edge;  each  edge  reading  from  right  to  left  and  from  left  to  right. 


Fig.  C. 

Fig.  O  represents  an  open  divided  Scale  with  only  one  division,  the  same 
on  both  edges;  one  edge  reads  from  right  to  loft,  the  other  from  left  to  right. 


In  ordering  open  di^ded  Scales  it  is,  therefore.  neceHsary  to  state  that 
they  are  to  be  open  divided;  length,  shape  and  material,  how  many  different 
divisions  are  wanted,  which  on  each  edge  and  whether  the  numbers  should 
read  from  right  to  left,  or  from  left  to  right  or  both  ways,  should  also  be 
specified.  Of  course,  they  can  read  both  ways  only  when  there  is  but  one 
division  on  each  edge.  If  other  than  the  usual  numbering  is  wanted,  this 
must  also  be  explained  in  the  order. 

FULL  DIVIDEU  OR  CHAIX  SCALES 
are  those  on  which  equal  divisions  and  subdivisions  are  carried  along  the 
whole  length  of  the  divided  part.  Therefore,  only  one  kind  of  division  can 
be  made  on  one  edge.  They  are  generally  divided  into  decimals  of  inches  or 
feet,  continuous  numbering  every  10  divisions,  and  are  used  by  Surveyors  and 
Civil  Engineers,  but  they  can  be  divided  inches  to  the  foot,  as  shown  in  figure  B. 


Fig.  B  represents  a  Chain  Scale  with  two  different  divisions,  one  on  each 
edge,  each  of  which  reads  from  left  to  right. 

In  ordering  Chain  Scales  it  is.  tlierefore,  necessary  to  state  that  they  are 
to  be  Chain  Scales;  length,  shape  and  material,  which  divisions  are  wanted 
and  whether  the}*  should  read  from  right  to  left,  or  from  left  to  right,  or 
both  ways,  and  how  they  are  to  be  numbered,  should  also  be  indicated. 

The  price  of  special  scales  to  order  depends  on  so  many  factors,  that  it  is 
not  feasible  to  give  any  directions  for  estimating  their  cost.  We  shall  be 
pleased  to  quote  a  price  on  receipt  of  an  accurate  description  of  the  scale 
wanted. 

The  safest  way  to  order  a  Special  Scale  is  to  use  our  printed  forms  for  order¬ 
ing  scales,  which  are  furnished  on  request.  In  the  absence  of  a  printed  form,  state 
material,  shape  and  length  of  scale  wanted,  and  send  a  sketch  showing  divisions 
and  numbering.  It  la  not  necessary  that  the  sketch  should  show  correct  or 
actual  divisions,  if  the  value  of  the  divisions  (in  inches,  etc.)  is  stated  and  the 
divisions  and  numberings  are  indicated. 

Bevels  on  opposite  side. 

We  furnish  any  of  our  flat  scales  with  the  two  bevels  on  opposite  sides 
and  carry  some  of  the  more  frequently  used  scales  of  this  style  in  stock.  (See 
No.  139JPR.  &c.) 

Scales  with  any  divisions,  also  in  foreign  measures,  made  to  order. 


OPEN  DIVIDED  PARAGON  SC^ALES. 


MAchiae  Dirided,  U-  S.  St'd. 

Each  Scale  Stamped  Paragon. 

Paragon  Scales  are  made  of  tbe  best  seasoned  Boxwood.  Tbe  bevels  are 
coated  witti  a  material  resembling  ivory,  which  will  permanently  remain  white 
and  is  not  liable  to  shrink.  They  combine  durability  and  distinctness,  and  will 
not  tire  nor  Injure  tbe  eyes. 

DIVIDED:  INCH  TO  THE  FOOT. 


J  J 


/  ;  vl 


z‘c  ,1  I's 


'UJfl/rriiVfl  iItI  I'lMiiYirr.^j  \  .>1  iTrl  iTtI 


No.  1301  P. 


1  390  P.  Flat  Paragon  Scale,  6  in.  div.  It,  j,  J.  1  in.  to  tbe  foot,  each  .$ 


1391  P. 

1391  PA. 

do. 

do. 

12  « 

12  <• 

■■  i.  1,  h  i,  • 

i(  II 

II  M 

1391  PB. 

do. 

12 

J,  i.  3.  u, . 

<1  .1 

11 

1392  P. 

do. 

IZj  .. 

-  i.  i,  i.i,  ■ 

..  .. 

..  .. 

Scale  No.  1S9^P  haa  tbe  ailvaotage  of  covering 
^  inch,  bO  feet  on  14  inch,  aud  feet  on  inch  ec^e. 


00  feet  on 


1394  P.  Flat  Paragon  Scale,  24  in.,  div.  if,  1  in.  to  tbe  foot,  each  $ 


No.  1301  PR. 

Bevels  on  Opposite  Sides. 

1391  PR.  Flat  Paragon  Scale.  12  in.,  div.  1  in.  to  tbe  foot,  each  8 


PABAQON^ 

r.f\  W.V.1..  // 

'  Vt  I5««P  'I 

'  V  =i  Y  'I  T  »i  »i  "\'i 

¥  r  V  t  V  r  ¥  f-.ii.'iiiivi , 

No.  1390P. 


1396  P.  Flat  Paragon  Scale,  12  in.  div.  1^,  3  in.  to  the  foot,  each  8 
Flat  Paragon  Scales  with  other  divisions,  one  or  both  tides  divided, 
made  to  order,  see  page  120 


BlaNc  tor  ordarinc  •peoial  leatos. 

ADDITIONAL  DLANKt  WILL  ■!  FURNISHED  ON  REOUB8T. 


I 


KEUFFEL  &  ESSER  CO. 

OEDETi  FOE  SPECI^VE  SCALES. 

PleAae  read  all  questionB  and  answer  all  that  apply  to  the  scale  wanted 

Flat  Scales. 

Of  what  material  is  the  scale  to  be ?  Boxwood?  Paragon  (white  lined^ ? 

Of  which  crosa-aection  ? .  . 


2 

1  _ 

2 

,  ! 

S  bevels 

—  - - 

4  bevels 

- 2  '■ 

opposite  bevels 

1  bevel 

What  13  length  of  scale  to  be  ?  (State  length  of  graduated  part,  not  of  the 

blank,  unless  special  length  blank  is  wanted.) . 

How  is  each  edge  to  be  graduated  and  numbered  ?  : 

Edge  1.  _ 

-  2. 

“  — 

M  4. 

If  inch  to  the  foot,  is  it  to  be  open  divided  or  continuous  . 

In  which  direction  is  each  edge  to  be  numbered?  from  right  to  left?  from  left  to 

right?  both  ways ? . 

Are  there  any  special  directions  about  relative  length  of  graduation  marks? 


Kemarks 


II  Is  always  safest  to  send  a  sketch.  This  need  not  be  accurate  if  the  ralue  of 
the  divisions  (units)  is  stated  and  the  divisions  and  numberings  are  indicated. 


OTEE 


Triangular  Scales. 


Of  what  material  is  the  scale  to  be  ?  Boxwood  ?  Paragon  { white  lined)  f 

Of  which  cross-section  ? 

4  6  6 

What  is  the  length  of  the  scale  to  be?  (State  length  of  graduated  part,  not 

of  the  blank,  unless  special  length  blank  is  wanted.) . 

How  is  each  edge  to  be  graduated  and  numbered  ?: 

Edge  1. 

“  2- 
«  3. 

«  4. 

M  6. 

«  6. 

If  inch  to  the  foot,  is  it  to  be  open  divided  or  continuous? . 

In  which  direction  is  each  edge  to  be  numbered?  from  right  to  left?  left  to 

right?  both  ways? . . . . — 

Are  there  any  special  directions  about  relative  length  of  graduation  marks? 


Remarks 


It  Is  always  safest  to  send  a  sketch.  This  need  not  be  accurate  if  the  zalu«  of 
the  divisions  (units)  is  stated  and  the  divisions  and  numberings  are  indicated 

OVER 

! 

I 


'til 


OPEN  DIVIDED  PABAOON  SCALES. 

Each  Scale  Stamped  Paragon. 


No.  1399  P. 

Bath  sides  beveled  and  divided. 

1399  P.  Flat  Paragon  Pocket  Scale,  6  in.,  div.  J,  1  X  i»  IJj  3  in. 

to  the  foot;  in  leather  Sheath . .  each  S 

Scale  139S  P.  is  leas  than  one  inch  wide  and  Terj  coDTen- 
ient  for  the  pocket.  It  has  all  the  osoal  scales  employed  by  the 
buildinff  professions. 


■  f  .  . '  'in 

1. 

- i?5 - 

..  PARAGON  (1  ® 

p  II 

fA 

\\  ^ 

1  .  04  S,3  S,Z 

' . '.'f  1  *1  T  ’1  r 

»,  T  >i  T  l‘  V  r  V  1'  Y  . 

No.  1402  P. 

Both  sides  beveled  and  divided. 


1 400  P.  Flat  Paragon  Scale,  12  in.,  div.  J,  1  X  f.  li,  3  in.  to  foot, each  $ 
1402  P.  o  24  ((  «  «<  «  «<  4(  i.  <>  (I  i<  X 


PAEAGON  CHAIN  SCALES. 


^IiLchine  XHvided,  IT.  8.  St*d. 
DIVIDED;  INCHES  AND  TENTHS. 


. . . . 

PARAGON 

I’lisp 

OQ 

.  '  ■'5' '  '•■l.-'f  '  .1  '  M-.'  "V  !  4  '  1  1 '  .Y  1  "i  1 

No.  1415  P. 


1410  P.  FlatParagon  Chain  Scale.  6  in. 


1411  P. 

do. 

0 

1412  P. 

do. 

8 

1413  P. 

do. 

6 

1415  P. 

do. 

12 

1416  P. 

do. 

12 

1417  P. 

do. 

12 

1418  P. 

do. 

13 

div.  10x50  parts  to  the  inch,  each  $ 
<«  20x40  «(  «  a  «  « 

«(  30x60  4*  *4  44  «4  II 

44  80x100  U  ••  41  II  II 

<4  1  0  x  50  44  *  4  <4  41  fl 

44  20x40  «  «  *4  41  44 

*4  30  x  6  0  4  4  44  li  44  14 

*4  80X100  44  ‘4  *4  44  44 


Flat  Paragon  Scales  with  other  divisions,  ons  or  both 
made  to  order,  see  page  120. 


des  divided 


m 


V 

t 

* 


PAItAGOlSr  CELAIlSr  SCALPS. 

Each  Scale  Stamped  Paragon. 


No.  1415  PR. 

Bevels  on  opposite  sides. 

1415  PR.  Plat  Paragon  Chain  Scale,  12 in.  div.  10X50  parts  to  the  in.,  each  $ 


No.  1419P. 

Both  sides  beveled  and  divided. 

1419  P,  Flat  Paragon  Pocket  Scale,  C  in.,  div.  10,  40,  80  and  50 

parts  to  the  inch;  In  leather  Sheath,  .  . . each  $ 

1420P.  do.  do.  6  in.,  div.  10,  20,  40  and  50  ports  to 

inch;  in  leather  Sheath . . 

Scales  t^lSPand  IlSOPare  less  than  one  inch  wide  and  very 
convenient  for  the  pocket. 

DIVIDED:  FOOT  IN  HUNDREDTHS. 


"'•i . ‘ 

iUO  j 

143a  p 

DO»\ 

1 

No.  1426P. 


1425  P.  Flat  Paragon  Chain  Scale,  12  in.,  div.  100x500  partstothe  foot, each  $ 


1426  P. 

do. 

12  li 

M  200x  400 

1427  P. 

do. 

12  « 

«»  300X000 

1428  P. 

do. 

12  « 

800x1000 

Flat  Paragon  Scales  with  other  divisions,  one  or  both  sides  divided, 
made  to  order,  sec  page  120. 


PARAGON  SCALES. 


•  J'  r  j-g'-g-  'j  g-Tj  . . 

PARAGON  ft 

-;-*S  «T'D  WCTES  J/ 

-  '))  I.- 

“TS — ST — vl  TT  O.r"  '^.3  T" 

No.  1462  P. 

1460  P.  Flat  Paragoa  Scale,  10  cm.,  div.  rum.  and  half  znm  ....  each  $ 


1481  P. 

do. 

20  <« 

1462  P. 

do. 

30  « 

1463  P. 

do. 

50  « 

DIVIDED:  INCHES  AND  METRIC  MEASURE. 


aa  u.  9.  81*0 

PARAGON 

V_/  1 4  p 

»axart  a.ja 

I  ^ 

i 

No.  1472P. 


1472  P.  Flat  Paragon  Scale,  30  cm.,  div.  32Dda.  in.  and  half  mm.,  each  3 

1473  P.  do.  50  «  «  *i  I*  1*  «  » 

TboRe  scales  are  divided  into  inches  on  one  edge  and  into 
metric  mensnre  on  the  other,  which  makes  them  verr  convenient 
for  converting  plans  from  one  system  into  the  other. 

METRIC  COMPARING  SCALES. 


UETER 

j| 

m|  a, ..Li.  J„..U..,.i..\.  .1... ' 

.aNTT^i-VTOPi-ITiri-l 

6  I8ca  ‘ 

ij'i'lN'i'ii'i'i'i'rtYiT'Wi'I'P 

O  'i4*fVp  1) 

No.  1482  P. 

1482  P.  Flat  Paragon  Scale,  (white  facing)  30  cm.,  inch  and 
metric  comparing  scale,  div.  mm.  and  IBths  in.  on 
median  line,  (no  bevels) .  each  $ 

UNDERWRITER’S  SCALES. 


No.  1487. 

1486.  Underwriter's  Scale,  flat,  transparent  xylonite,  6  in.,  both 

edges  beveled,  one  edge  divided  lU  parts  to  the  inch, 
the  other  50  parts  to  the  inch;  the  inch  graduations 
are  carried  across  the  scale .  each  $ 

1487.  Underwriter’s  Scale,  flat,  like  No.l486,  but  12  in.  .  .  « 

Flat  Paragon  Scales  with  other  divisions,  one  or  both  sides  divided, 
made  to  order,  see  page  120. 


Far  Seales  tor  Indicator  Diagranis,  see  page  2S4. 
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PARAGON  SCALES  IN  SETS. 

Flat  Scales  in  Sets  represent  ‘.he  most  perfected  form  of  Draftsman's  Scales.  They  are 
pat  np  and  arranged  in  a  manner  to  make  their  ase  the  most  practical,  time  saving 
and  economical.  The  Scales  are  arranged  as  the  illastration  shows,  in  a  neat  and 
strong  mahogany  box  with  a  separate  apace  for  each  scale  plainly  nnmbered  so  that  the 
scale  of  the  desired  dixision  can  be  fonnd  at  a  glance.  In  this  manner  the  scales,  which 
are  as  valaable  and  more  delicate  than  compasses  and  dividers,  are  protected  os  well  as 
the  latter.  It  is  nnreaaonable  that  scales  should  be  allowed  to  take  care  of  themselves 
while  compasses  are  preserved  in  velvet-lined  cases. 

Each  Seale  Stamped  Paragon. 


PARAGON  SCALES,  OPEN  DIVIDED. 

Each  Scale  has  the  same  division  on  both  edges,  one  edge  read¬ 
ing  from  left  to  right,  the  other  edge  from  right  to  left.  See  figure  C, 
page  ]i20i 

1575  P.  Set  of  4  Paragon  Scales,  12  in. 

divided:  1  inch  to  the  foot . set  $ 

1576P.  Set  of  8  Paragon  Scales,  12  in. 

divided:  |,  i,  },  1,  3  Inches  to  the  foot  ...  » 

1  577  P.  Set  of  12  Paragon  Beales,  12  in. 

divided:  f,  1,  1^,  2,  3,  4,  6  inches  to  the  foot 

and  inch  full  size  << 

PARAGON  CHAIN  SCALES. 

Each  Scale  has  two  different  divisions,  one  on  each  edge,  each 
of  which  is  numbered  to  read  both  ways.  See  fignre  D,  page  121. 

1584  P.  Set  of  4  Paragon  Scales,  12  in. 

divided:  10,  20,  30,  40,  60,  60,  80,  100  parts  to  the  inch  .  set 
Each  Scale  baa  only  one  division,  the  same  on  both  edges,  and 
is  nnrahered  to  read  both  ways  on  each  edge. 

1592P.  Set  of  0  Paragon  Scales,  12  in. 

divided:  10,  20,  30,  40,  50,  60  parts  to  the  inch  ....  set 
1 593  P.  Set  of  8  Paragon  Scales,  12  In. 

divided:  10,  20,  30,  40,  60,  60,  80,  100  parts  to  the  inch.  « 

PARAGON  METRIC  SCALES. 

1 598  P.  Set  of  6  Paragon  Beales,  30  cm. 

divided  metric  measure:  .01  .02  .03  .05  .026  .0125  .  .  i< 

1 599  P.  Set  of  6  Paragon  Scales,  60  cm. 

divided  metric  measure:  .01  .02  .03  .06  .026  .0126  .  .  t4 

Seta  of  Scales  with  other  divisions  made  to  order.  See  page  120. 


For  Boxwood  Scales  in  Sets,  see  page  131. 
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FINE  QUALITY  BOXIWOOD  SCALES. 

Uftchine  Divided,  U.  S.  St'd. 

DIVIDED:  INCH  TO  THE  FOOT. 


1  >'■  J  J  .1  {\  1 

__ 

IKCfi 

Va 

No.  1391. 


1390.  Flat  Boxwood  Scale,  6  in.,  dlv.  1  In.  to  the  foot,  .  .  each  $ 

1391.  do.  12  li  «  «•  M  »»  «<  *•  «  ««  .  .  ** 


'iT  ^  .1  ^  .1  J 

iw]  ■ 

OCfi 

...T. 

1 801  n 

No.  1891  R. 


Bavalt  on  oppostie  aldoa. 

1391  R.  Flat  Boxwood  Scale,  12  in.,  dfv.  1  in.  to  the  foot,  each  i 


MWJIBMMMiliiiHaii 

No.  1396. 

1396.  Flat  Boxwood  Scale,  12  in.,  div.  f,  1},  8  In.  to  the  foot,  .  each  9 


Flat  Boxwood  Scales  with  other  divisions,  one  or  both  aides  divided, 
made  to  order,  see  page  120. 


For  Flat  Paragon  Scales,  see  pages  122  etc. 


FINE  QUALITY  BOXWOOD  SCALES. 


f'T'i'Bn’iii'l'iJt'a 

- m - 

Vt 

0  V.SS”'  ®  .* 

r  *1  r  '1  r  V  i‘  f 

No.  1399. 


Both  sides  beveled  and  divided. 

1399.  Flat  Boxwood  Pocket  Scale,  6  in.,  i,  lX|.  3  in.  to 

tbe  foot;  in  leather  Sheath . each  $ 

Scale  1899  ii  lesa  than  one  inch  wide,  and  very  convenient  for  the 
pocket.  It  haa  all  the  scales  nsnaily  employed  by  the  bnilding  professions. 


1 

B.  B.  rro.  / 
W  t400 

Vi  !! 

(  a 

.  u*4  'f  ^  V  ^  V  O'  •,  Yl 

_ , _ 

¥  r  ’I*  r  v  r  ¥ 

No.  1400. 

Both  Sides  Beveled  and  Divided. 


1400.  Flat  Boxwood  Scale,  12  in.,  div.  J,  IXf,  1^,  8  in.  to  ft.  each  l| 


CHAIN  SCALES 

DIVIDED:  INCHES  AND  TENTHS. 


No.  1416. 


1410.  Flat  Boxwood  Chain  Scale,  6  in.,  div.  10X60  parts  to  theinch,  each  $ 


1411. 

do. 

do. 

6  « 

20x40  i<  «  4(  (1 

1412. 

do. 

do. 

6  <( 

80x00  <c  «  4i  «( 

1415. 

do. 

do. 

12  *1 

10X00  («  •<  44  44 

1416. 

do. 

do. 

12  u 

20X40  44  4(  «(  « 

1417. 

do. 

do. 

12  « 

80x00  41  14  44  4« 

Flat  Boxwood  Scales  with  other  divisions,  one  or  both  sides  divided, 
made  to  order,  see  page  120, 


For  Flat  Paragon  Scales,  see  pages  122  etc. 


m 


FESTE  QUALITY  BOXWOOD  SCALES. 


No.  1410. 


1410.  Flat  Boxwood  Pocket  Scale,  6  in. ,boih  sides  beveled  and  divided, 


div.  10,  40,  SO  and  SO  parts  to  the  inch;  in  leather  Sheath, 
each .  $ 

1420.  Flat  Boxwood  Pocket  Scale,  6  in.,  both  sides  beveled  and  divided, 
div.  10,  20,  40  and  50  parts  to  the  inch;  in  leather  Sheath, 
each  ...  .  $ 


ScfJea  ]419  and  1400  are  leafl  than  one  inch  wide  and  Tery  convenient  for  the  pocket. 


MISCELLANEOUS  DIVISIONS. 


No.  1453. 


14SQ.  Flat  Boxwood  Chain  Scale,  12  in.,  div.  10X12  parts  to  the  inch,  each  $ 


U52. 

do. 

do. 

12  «  H 

12X16 

4(  It  II 

II  II 

1453. 

do. 

do. 

12  »  « 

18X32 

II  II  II 

1454. 

do. 

do. 

12  •*  «< 

32X64 

II  II  II 

..  .. 

1480. 

do. 

do. 

6  <(  <* 

16ths  in. 

X  mm. 

II 

1481. 

do. 

do. 

12  «  «* 

<*  .. 

X  « 

11 

No.  1400  R. 


1490  R.  Flat  Boxwood  Scale, 12  in.,  div.  Proportional  Inches,  bevels 

on  opposite  sides . each  $ 

This  Scale  ie  deaigrned  especially  for  the  nse  of  Mechanical  and  Machine  Draftsmen. 
It  contains  the  Scales  most  used  in  practice  :  ^  Hand  full  Bi2e  in  inchet,  two  scales  on 
each  edge,  with  the  nnit  beyond  the  zero  point  subdivided. 

For  Seales  lor  Indicator  Diagrams,  see  page  254. 

For  Flat  Paragon  Scales,  see  pages  122  etc. 


FINE  QUALITY  BOXWOOD  SCALES. 

DIVIDED;  METRIC  MEASURE. 


^UJjiiii|ii^llii 


e 


I 


‘M 


No.  1550. 


1530.  Flat  Boxwood  Scale,  10  cm.  div.  mm.  aod  half  mm.  .  .  .  each  $ 


1540. 

do. 

20  <« 

•1  1 

1  II 

14 

II  .  •  • 

•  (( 

1550. 

do. 

30  11 

..  . 

1  II 

« 

. 

•  <• 

1560. 

do. 

50 

II  1 

r.  » 

,1 

«... 

** 

PLAZN  FLAT  BOXWOOD  SCALES. 


,1  ■'■  j  .1  ■'■  j  ~irn  i  t~ 


^  11 

V  ♦  tTO.  \\ 

IfiOfl  'll 


^1 1.  LJyl  i1?l  I’l’i*!  i*l¥l  iTfl  riVl  M  i"lVl  i°frl 7S\^Ti»l  iTi*l  iV?,iJ 

No.  1606. 


1605.  Flat  Boxwood  Scale,  6  in.,  div.  1  in.  to  the  foot  .  each  $ 

1606.  do.  12  «  «  H  N  II  II  II  II  M  .  II 


No.  1609. 


1609.  Flat  Boxwood  Scale.  12  m.,  i,  1X1 1  Up  to  the  foot,  each  $ 


For  Scales  for  Indicator  Diagrams,  see  page  264. 
For  Flat  Paragon  Seales,  see  pages  122  etc. 


FIXE  QUALITY  BOXAVOOD  SCALES  IX  SETS, 


OPEN  DIVIDED  SCALES. 


Kacb  Scale  has  the  same  division  on  both  edeea.  one  edge  reading 
from  left  to  right,  other  edgo  from  right  to  left.  See  figure  C,  page  l-’O. 


1575.  Set  of  4  Boxwood  Scales,  12  in. 

divided:  1  inch  to  the  foot . set  $ 

1576.  Set  of  8  Boxwood  Scales,  12  in. 

divided:  A,  J.  1,  lA,  3  inches  to  the  foot  .  u 

1  577.  Set  of  12  Boxwood  Scales,  12  in. 

divided:  2’  4»  ®  inches  to  the 

foot,  and  inolj  full  size .  « 

CHAIN  SCALES. 


Each  Scale  baa  two  different  divisions,  one  on  each  edge,  each 
of  which  is  numbered  to  read  both  ways.  See  figure  D,  page  IL’I. 

1  584.  Set  of  4  Boxwood  Scales,  12  in. 

divided  :  10,  20,  30,  40,  GO,  60,  80,  100  parts  to  the  inch — set  $ 

Each  Scale  has  only  one  division,  the  same  on  both  edges,  and  is 
numbered  to  read  both  ways  on  each  edge. 

1 592.  Set  of  6  Boxwood  Scales,  12  in. 

divided;  10,  20,  30,  40,  50,  00  parts  to  the  inch  ...  set  $ 

1593.  Set  of  8  Boxwood  Scales,  12  in. 

divided:  10,  20,  30,  40,  50.  60,  80,  100  parts  to  the  inch  •» 

METRIC  SCALES. 

1598.  Set  of  0  Boxwood  Scales,  30  cm. 

divided  :  metric  measure  .01,  .03,  .03,  .05,  ,025,  .0125  n 

1599.  Set  of  6  Boxwood  Scales,  50  cm. 

divided:  metric  measure  .01,  ,08,  .03,  .05,  .026,  .0125  « 

Seta  of  Scales  with  other  divisions  made  to  order,  see  page  120. 


For  Paragon  Scalas  In  8«U,  see  page  126. 


TEIA^?"GUL.AIl  PAKAGON  SCALES, 


MACHINE  DIVIDED.  U.  S.  ST'D. 


Improved  shape 


b 


"V 


3 


(RtnuatcSV. 


Usnal  shape. 


The  Paragon  Scales  have  the  improved  shape,  shown  in  above  cnt,  which  pre¬ 
vents  the  di\i6ions  wearing  off  by  friction  and  insures  better  contact  with  the  drawing 
and  a  better  angle  of  \isiQn.  The  bevels  bearing  the  divisions  arc  lined  with  a  material 
resembling  ivory,  like  the  Flat  Paragon  Scales. 


Each  Scale  Stamped  Paragon. 

Al  .  y.  r-f->  r--  r,  ^  y  ^ ^ 


No.  1621  P 

Triaugiilar  Paragon  Scales.  Architect's. 

1620  P.  Gin., 

1621  P.  12  « 

1622P.  12  u 
1G23P.  IS  •< 

1624P.  24  «< 


div.  A,  1,  li,  3  in.  to  the  foot,  in.,  each  $ 

h,  i.  I  h  3.  I.  4-3.  3.  4 . 


No.  1G31  P. 

Triangular  Paragon  Chain  Scales,  Engineer's, 

G  in.,  div,  10,  20,  30,  40,  50,  GO  parts  to  the  inch 

12 . .  N  U  «  .1  ..  .. 

18  «  <•  u  .  «  M  ..  ..  .. 

24  «  «  «  u  u  .1  . . . 

12  •« 


1630P. 
1631  P. 
1G32P. 

1633  P. 

1634  P. 

1635  P. 


>  20,  80,  40,  50,  CO,  80  *1  ••  ••  .. 

Triangular  Paragon  Chain  Scale, 

12  in,  div,  100,  200,  300,  400,  500,  GOO  parts  to  the  foot  ■< 
1G37N.P.  Triangular  Paragon  Scale.  Mechanical  Engineer’s  18  in. 

div.  1X2,  1JX3,  4jx9,  GxiS,  12x24,  full  sizcinlCths.  .. 

The  scales  38  and  21  in.  to  the  foot  represent  enlargement  or  magnification,  while 
those  from  IH  to  9  in.  to  the  foot  represent  reduction. 


Metric  Triangular  Paragon  Scale, 

1645  P.  20  cm.,  div.  .01  .02  ,03  ,05  ,025  ,0125 

1655  P.  30  o  «  <c  <.  .<  „ 


each  $ 


TllIA^TGULAK  BOXWOOD  SCALES 
WITH  WHITE  EDGES. 

MACHINE  DIVIDED  D.  S.  ST  D. 


No.  1621W. 


Triangular  Boxwood  Scales,  white  edges,  Archilecfs, 

1620W.  6  in.,  div.-^,  r*g,  jJ,  5,  i,  J,  1.  1.^,  3  in.  to  the  foot,  in.,  each  $ 

1G21W.  13  «  "  »  “  D  »  “  »  »  “  »  “  “  •*  “  “  »  » 

1G22W.  12  .<  *•  i.  i,  i.  i,  J»  1.  1^,  2,  3.  4  *•  »  •«  ••  »  •* 


No.  1631W. 


Triangular  Boxwood  Chain  Scales,  white  edges,  Engineer's, 

1G30W,  6  in,,  div.  10.  20,  30,  40,  50,  60  parts  to  the  inch  .  .  .  each  $ 

1G31  W.  . .  ••  . . 

1633W.  24 . *  «  M  ..  . .  ...  .4 

1G34W.  12  <*  n  20.  30.  40,  50,  60.  80,  **  «  ••  . . 


SHEATHS  FOK  TRIANGULAR  SCALES. 

In  ordering,  pleaie  state  whether  for  Paragon.  White  Edge  or  Plain  Boxwood  Scale. 

1G19  A,  Sheaths  for  6  in.  .scale . each  $ 

1G19a.  do.  12  ..  4.  . . .  .  .. 

1G19C.  do.  18  4.  M  .  4. 

1619  D.  do.  24*4  ..  .  .. 

These  sheaths  are  of  stout  cardboard,  lined  with  velvet. 


Triangular  scales  of  anj'  style,  with  any  divisions,  also  in  foreign  measures 
made  to  order.  See  page  120. 


TUIJlNGtVJ^AU  HOXWOOn  SCALES. 

MACHINE  DmDED  U.  S.  STD. 


-4, 


^LUh  irh  7r»J  /  />//  /*r//  7f //  tW,  JvJt ) 


No.  1631. 


Triangular  Bo.xwood  Scales,  Architect’s, 

1620.  6  in.  div.  S,  },  ?,  1,  I,  IJ.  3  in.  to  the  foot,  i°-.  eacb  ^ 

1621.  12  «  «  -  -  . 

1621  M.12  .<  «  i,  3,  -i,  1,  U,  3  in.  to  the  foot, 

50  parts  to  the  inch,  A  * 

1622.  12  .<  ..  i,  it,  i,  J.  3,  4  ..  ..  «  «  ••  - 

1623  18  «c  «  «  M  •«  . . .  . .  ••  «  -  «  « 


THIAXGrULAR  CHATX  SCALES.  (Boxwood.) 

MACHINE  DIVIDED  U.  S.  ST'D. 


rrrrrrrn-i 

TTrTTTjrTTTjm 

wrr^ 

V  _  5 

r.'v, . . , 

.  -7  ,  •• 

, 

No.  1631. 


Triangular  Boxwood  Chain  Scales,  Engineer's, 

1630.  6  in.,  div.  10,  20,  30,  40,  50,  60  parts  to  the  inch  ....  each  $ 

1631.  12  . .  «  "  «  «  «  «  .1  ....  .. 

1632.  18  •*  «  . .  . .  M  .  .  .  .  « 

1634.  12  .<  «  20.  30,  40,  50,  60,  80  «  «  «  »  ....  ■ 

Triangular  Scales  of  any  style  with  any  divisions,  also  in  foreign 
measures,  made  to  order.  Sec  page  120. 


For  Sheaths  (or  Scales,  see  page  133. 

For  Flat  Boxwood  Scales,  see  pages  127  etc. 


TEIAKGrr-AK  BOXWOOD  8CADES. 


MACHEN'E  DITIDED  U.  S.  ST'D- 

1638.  Triangular  Boxwood  Combination  Scale,  12  in.(copyrighted 
by  Prof.  L.  F.  Rondinella),  1  face  (flat)di7.:  i 

and  full  size  (proportional  inches),  1  face  (grooved)  j, 
h  I  inches  to  the  foot.  1  face  (grooved)  10x50  parts 
to  the  inch . each  $ 

1637  N.  Triangiilar  Boxwood  Scale,  Mechanical  Engineer’s  18  in. 

div.  1X2,  1.^X3,  4iX9;  6X18, 12x24,  full  size  in  lOths.  •• 

The  iicales  16  and  ‘2i  in.  to  the  foot  represent  enlargement  or  magnification,  while 
those  from  to  9  in.  to  the  foot  represent  reduction. 

METKIC  TKIA-TSTGULAR  SCALES.  (Boxwood.) 


1645.  Triangular  Boxwood  Scale,  20  cm.,  div.  .01  .02  .03  .05  .025  .0125  | 


Triangular  Scales  of  any  style  with  any  divisions,  also  in  foreign 
measures,  made  to  order.  See  page  120. 

For  No9.  lfl7S  etc.,  boo  page  13ti. 

PAa’ENT  SCALE  GUARDS. 


mth 


N1691,  Patent  Quards  for  Triangular  Scales,  nickel  silver  .  .  .  each  $ 


For  Sheaths  for  Scales,  see  page  133. 


PAPER  SCALES. 

PRINTED  ON  BRISTOL  BOARD  FROM  ENGINE  DIVIDED  PEATES. 
^0  X  inches. 

(Each  scale  has  only  one  division,  except  Nos.  1G7S,  16S9. ) 


1675.  Set  A,  6  in  Set,  div.  J,  1,  IJ,  3  in.  to  tlie  foot,  set  S 

1676.  do.  B,  6..  ..  4.  A.  A. i,  ^  .  ‘4 

Separate  Scales,  any  of  the  above . each 


1677.  Set  C,  0  in  Set,  div.  10,  20,  30,  40,  50,  60  parts  to  the  in.,  set  $ 
Separate  Scales,  any  of  the  above . each 

1 677 T.  Separate  Scales,  div.  2  in.,  4  in.  to  the  foot, 

60  parts  per  inch,  inches  in  lOtbs.  ...  k 


No.  1678. 


1678.  Metric  and  Inch  Comparing  Scale,  J  meter  long,  divided 

lOths  inches  and  millimeters . each  $ 

1679.  Metric  Scale,  J  meter  long,  div.  millimeters . *« 

1689.  Scale  of  Proportional  Inches,  12  in.,  div.  ^  inches, 

with  chart  showing  the  formation  of  the  most  useful 
alphabets  used  for  lettering  purposes.  .  . .  «< 


MAP  MEASURES. 

(CHARTOMETERS.) 


No.  1692. 

1 G92.  Hap  Pleasure,  5  in,,  s^viveling  metal  handle  with  lock  nut, 
dial  about  in  ,  with  2 graduations;  inches  :  miles, 
and  centimeters;  kilometers . each  $ 


No.  1694B.  1694  A.  1096. 

1 694  A.  Map  Measure,  watch  pattern,  nickelplated,  in. 

diam.,  registers  25  feet  in  feet,  inches  and  eighths 
inches . each 


1694B.  Map  Measure,  like  No.  1694  A,  but  IJ  in.  diam .  •« 

1695.  Map  Measure,  watch  pattern,  nickelplated,  1^  in-  diam,, 
three  numbered  dials,  registers  100  feet  in  feet, 
inches  and  eighths  inches,  with  device  for  setting 
back  to  zero;  with  directions .  *» 

To  measure  a  line,  the  instrnment  is  set  to  zero,  and  the  wheel  is  run  over  the  map, 
(the  instrument  being  held  perpendicularly)  following  closely  the  line  or  distance  to  be 
measured.  The  index  hands  on  the  dial  will  then  indicate  the  length  of  the  line  in  feet, 
inches  and  eighths  inches. 


EXTENSIOJSr  MEASURES. 

Door  and  window  frames,  heights  of  ceilings,  etc.,  can  be  measured  readily 
and  accurately  with  these  useful  rules.  They  can  be  quickly  extended  within  a 
window  or  other  opening  to  the  exact  distance  between  any  two  points,  and 
can  be  CLAMPED  so  that  they  will  maintain  the  length  to  which  they  have  been 
extended.  The  extension  rule  can  be  used  between  points  not  accessible  for 
measuring  with  a  tape. 


2^0.  1699. 


1699  A.  Extension  Pleasure,  2  feet,  2  fold  extending  to  4  feet,  each  8 
1699  B.  do.  3  ••  2  M  •<  ••  6  « 

1699  C.  do.  4  a  2  ..  8  " 

1699  D.  do.  5  «  2  ..  <.10  .. 

Extension  Measures  No.  1C99  A  to  D  are  of  hardwood  with  braes  trimminga.  Head- 
inga  are  taken  opposite  the  end  of  the  first  section  for  all  measurements  beyond  the  first 
section.  They  are  graduated  in  feet,  inches  and  eighths  of  inches,  and  are  provided  with 
a  clamping  device. 


shri:n^kage  rules. 

ENGINE  t>IVIOED. 


These  Shrinkage  Hales  are  of  hardwood,  brass  tipped,  both  aides  divided,  about 
lya  in.  wide  by  ^  in.  thick  and  divided  into  eights,  tenths,  twelfths  and  aixtoontba 
Inches,  They  are  superior  to  all  others  in  quality,  accuracy  and  finish. 


1700. 

Shrinkage  Rule, 

24,’o 

= 

24  in. 

(1 

foot 

= 

12.1  in.) 

each 

1701. 

do. 

= 

24  « 

(1 

= 

12}  in.) 

.. 

I70U. 

do. 

24i 

= 

24  « 

(1 

ISAin.) 

.1 

1702. 

do. 

24} 

= 

24  « 

(1 

•I 

= 

12}  in.) 

1702^ 

do. 

244 

= 

21  (1 

(1 

<( 

= 

12Am.) 

.. 

1704. 

do. 

25} 

24  *( 

(1 

12  Jin.) 

.. 

1705. 

do. 

26 

= 

24  « 

(1 

= 

13  in.) 

- 

1701  for  Cast  iron. 

1701^  Brass  and 

Aluminum,  1702  Steel. 

1702^  Zinc  and  Lead. 


Rules  for  any  other  shrinkage  made  to  order.  Prices  on  application. 


K  &,  E  FOLDING 
STEEL  POCKET  RULES. 

SPRING  JOINTS. 


. . 


No.  1727. 

These  Rules  aro  made  of  carefollr  tempered  spring  steel,  H  in.  wide  and  graduated 
on  both  siJcE.  They  fold  np  smaller  than  any  other  rule;  the  IS-fold  three-foot  rule  is 
only  h  in.  thick  X  31i  in.  long  when  folded. 

The  dirisions  are  sharp  and  accurate  and  the  numbering  is  very  distinct.  It  runs 
in  opposite  directions  on  the  two  sides.  Tbealigning  springs  at  the  joints  hold  the  rule 
in  a  rigid  straight  line  when  it  is  opened,  without  in  any  way  interfering  with  folding  it. 

Divided  ^  In* 

1725.  K  &£  Steel  Pocket  Rule,  1  foot,  4  fold,  div.  ^  in.,  .  each  $ 

1726.  «  •*  <«  «  2  (•  8  »  *•  do.  <1  <* 

1727.  •<  u  u  <«  8  <i  12  M  <<  do.  ««  •* 


1 725  D.  K  &  E  Steel  Pocket  Rule  1  foot,  4  fold,  in.  X  7-05  ft. 

1726  0.  “  2  «t  8  «  do.  do.  " 

1727  D.  «  S  «  12  «  do.  do.  “ 

As  the  rules  172S  D  to  1727  D  have  one  side  divided  to  lOtbs  and  lOOths 
of  a  foot,  they  aro  useful  to  the  Civil  Engineer  in  connection  with  measur¬ 
ing  M'ith  tapes  or  band  cbnins.  The  numbering  on  these  rules  begimi  at 
the  same  end  on  both  sides. 

Divided:  in.xmm. 

1728.  E  &  E  Steel  Pocket  Rule,  metric,  8  foot  12  fold . each  8 

Leather  Sheaths  for  1  and  2  foot  rulea . ** 

“  **  **  8  foot  rules . “ 


each  $ 

M 
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K&E  FOI.IJING  POCKET  KLEES. 

SPRING  JOINTS,  HARDWOOD,  YELLOW  FINISH;  %  in.  WIDE. 


i 

r 

No.  1730-4. 

1730-2. 

K  &  E  Pocket  Rule,  2  feet.  4  fold,  div.  A 

Xre"'  ■ 

metal  tips  doz.$ 

1730-3. 

do.  do.  3 

6  .. 

do.  .< 

. . 

1730-4. 

do  do.  4 

..  8  .■ 

do.  “ 

..  ••  M 

1730-5. 

do.  do.  !) 

..  10  .. 

do,  “ 

..  M  •• 

1730-6. 

do.  do.  6 

..  12  .. 

do. 

1730-8. 

do.  do.  8 

M  IG  - 

do.  » 

•  <  <•  M 

1730-5F. 

K  &  £  Pocket  Rule,  numbered  feet  and  inches, 

5  feet,  10  fold,  div.jgXj^in. 

1730-6F. 

do.  do.  C 

H  12  .< 

do.  •' 

. 

1730-4D. 

K  &  E  Pocket  Rule,  4  feet,  8  fold, div.  j^in 

Xioi) 

. 

1730-6D. 

do.  do.  Q 

..  12  .. 

do.  .. 

. 

1732-4M. 

do.  metric  do.  4 

8  ■. 

jLin.Xnim,  •• 

Not.  1730-2  to  1732-t  M  are  provided  with  ingenious  spring  jointa,  which  hold  the  mJe 
in  a  straight  line  when  open,  so  that  vertical  or  horizontal  distances  rnn7  be  c-nsilj 
measured.  The  ends  are  provided  with  metal  lips,  to  protect  them  against  wear. 


SPRING  JOINTS,  HARDWOOD,  YELLOW  FINISH;  3/8  IN.  WIDE. 

NARROW. 


1 736-3.  K  &  £  Pocket  Rule,  3  feet,  fl  fold,  div,  In,  melal  tips,  each  $ 

No.  17St>-3  is  maile  like  numbers  1730-2.  etc.,  but  is  in  4-iDch  joints  and  only  in  wide. 
The  8  foot  role,  when  closed,  measures  only  }ixfaT6  inches.  This  miniature  rule  is  there- 
I  fore  very  convenient  for  the  iMcket.  It  is  just  as  accurate  as  the  larger  rules. 

1 


K&E  rOLDIlsTG  POCKET  PULES, 


SPRING  JOINTS,  HARDWOOD,  WHITE  FINISH;  %  IN.  WIDE. 


No.  1740-4. 


1740-2  to  1742-4-M.  K&E  Folding  Pocket  Rules  have  a  white  finish  on 
which  the  black  graduations  and  figures  are  much  more  distinct  and  legible 
than  on  the  yellow  rules. 

1740-2.  "White  Pocket  Rule,  2  ft.,  4  fold,  div.j^Xjg  in.,  metal  tips,  each  $ 


1740-3. 

do. 

do. 

do. 

3 

.  6  44 

»•  do.  **  « 

41 

« 

1740-4. 

do. 

do. 

do. 

4 

.  8  •• 

ti  do.  M  ** 

II 

1740-5. 

do. 

do. 

do 

5 

.  10  *• 

it  do.  44  t* 

li 

44 

1740-6. 

do. 

do. 

do. 

6  • 

.  12  •* 

44  do.  •»  •« 

M 

tf 

1740-8. 

do. 

do. 

do. 

8  . 

16  u 

44  do.  “  *4 

*4 

1740-4-0. 

do. 

do. 

do. 

4  < 

8  .4 

44 

1740-6-D. 

do. 

do. 

do. 

6  < 

12  u 

it  do.  do.  44 

■■ 

- 

1742-4-M. 

do. 

do. 

metric,  4 

4  8  « 

1  . 

44  ^  ID.  X  mm.  <4 

- 
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K  &  E  EOLDIKG  KULES. 

NARROW. 


No.  1746-3. 

1746-3.  [vorine  Pocket  Uulc,  3  ft..  9  fold,  div.  melal  tips,  each  ? 

SCAEE  IIULES, 


No  1720. 


1720.  Ivory  Joint  Rule,  2  feet,  4  fold  nickel  silver  mounted, 

24  in.  to  first  6  in.  to  12  in.  to  12  in.  to  j',, 
edge  divided;  foot  to  The  inside  edges  are 

beveled  and  have  Scales  of^*,,  A,  i,  j,  1 

in.  to  the  foot;  inside  faces  have  Scales  (not 
brought  to  edge)  of  §,  J,  1^  in.  to  the  foot.  The 
main  joint  is  graduated  to  5  degrees,  for  setting  off 
angles . each  S 

1721.  Boxwood  Joint  Rule,  2  feet,  4  fold,  nickel  silver  moun¬ 

ted,  24  in.  to  first  5  into  12  iu.  to  1*5,  12  in. 
to  edge  divided :  foot  to  The  inside  edges 
are  beveled  and  have  Scales  of  i,  5, 

1  in.  to  the  foot;  inside  faces  have  Scales  (not 
brought  to  the  edge)  of  i.  f.  li,  li,  2,  3  in. 
to  the  foot.  The  main  joint  is  graduated  to  5 
degrees,  for  setting  off  angles .  «• 

1 722.  Boxwood  Joint  Rule,  2  feet  4  fold.  Brass  mounted,  24  in., 

graduated  to  1. 12  in.  to  12  in.  to  24  in.  to-j’*. 

Scales  on  beveled  edges  of  t**,  i,  1 

In.  to  the  foot.  The  main  joint  is  graduated  at 
45,  00  and  00  degrees . 


EOLLmG  PARALLEL  RULES. 

J’lKEST  QUALITY. 

Our  Metiil  Rolling  Pftnillel  Rules  are  con.slructed  to  insure  the  greatest  pos¬ 
sible  accuracy  of  inoiidii  uml  are  also  mncli  heavier  than  lliose  generally  offered. 
The  metal  guard  over  the  axle  is  so  shaped  that  it  forms  a  convenient  handle. 


No.  1751. 
MCKEL  SILVER. 


1751.  Parallel  Rule,  12  in.,  ■w  eight  about  32  oz.;  in  plain  Box  .  each  $ 


1753. 

do. 

IS  .. 

54  **  •• 

.. 

..  .  .. 

1754. 

do. 

24  .< 

(I  72  *4  .« 

.. 

M  .  14 

1754  H. 

dn. 

24  .< 

..  10  lb.  « 

:  .<  . 

<  .  .< 

Tarallel  llulo  No.  ITMII  is  extra  lieavj*  (about  }i  in.  thick)  and  is  recom¬ 
mended  as  the  most  reliable  parallel  rule  for  the  most  accurate  work. 


BRASS. 

1756.  Parallel  Rule,  12  in.,  w’cight  about  32  oz.;  in  plain  Box  .  each  $ 

1758.  do.  18 . .  54  ««  «»  ««  «•  *« 

1759.  do.  24  .«  u  d  72 .  «  .  •* 

Mahogany  Boxes  for  No.s.  1751  to  1759  12  18  24  in, 

each  S 


MAPLE,  XYLONITE  LINED. 

(Transparent  Edges.)  each 

1882.  XyloniteLined  RollingParallel  Rule,Nickelplated  >tonntings,  12in.  $ 
1884.  do.  do.  do.  do.  <»  «  18 « 

These  Parallel  Rules  ore  substantially  made  and  very  accurate.  The  metal  guard 
over  the  axle  materially  adds  to  their  weight.  The  blade  is  of  maple  with  beveled  trans¬ 
parent  Xylonite  edges. 


FOLDING  PARALLEL  RULES 


No.  1782. 


Folding  Parallel  Rules,  Eboui/.ed  Hardwood,  Nickeljilalcd  Brass  Bars, 
178Q  1782  [783  1784  1785 

8  ~l5”  15  18 '  24  in. 

each  $ 

SIGSBEE’S  PATET^TT  PAPAEEEL  PUEES. 

XJ.  S.  Navy  Pattern. 


No.  1790. 


1796.  Sigsbee’s  Patent  Parallel  Rules,  Ebony,  15  in . eanb  $ 

1797.  «  u  ..  ..  II  18  1.  . .< 

1798.  u  ..  I.  ..  M  24  I . . 

These  Parallel  Ilules  have  nickolplatod  brans  mountings  and  the  bars  are  pivoted,  so 
that  the  rule  can  be  laid  over,  (stepping)  to  cover  any  distance. 

EBONY. 

On  account  of  the  extreme  scarcity  of  real  Ebony,  the  trades  using  this 
material  liave  been  forced  to  substitute  stained  wood  of  various  kinds,  while 
they  have  retained  the  designation  Ebony. 

We  bave  followed  this  custom  in  describing  our  goods,  although  we 
furnish  BLACK  BOXWOOD  where  we  designate  Ebony,  We  have  adopted  black 
BOXWOOD  because  it  is  even  superior  to  Ebony  in  hardness,  smoothness  and 
color. 


No.  1855.  1855-1.  1856. 


1855.  Improved  Xylonite  Triangles  (transparent),  80  X  60  degrees, 

4  6  7  8  0  10  12  14  16  18  in 

each  $ 

1855-1.  Improved  Xylonite  Triangles  (transparent),  22^  X  67^  degrees, 

4  6  8  10  12  in. 

each  $ 

1856,  Improved  Xylonite  Triangles  (transparent),  46  degrees, 

4  6  7  8  9  10  12  14  16  18  in. 

each  $ 


No.  1867  A. 

1857A.  Xylonite  Triangles  for  roof  pitches,  6  in  set . set  $ 


No.  1857  B. 


1857B.  XylonlteTrianglesfor  embankments,  8  slopes  on  6  templets,  set  $ 


1858.  Xylonite  Lettering  Templets,  8  in  set 


set  9 
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LETTERENG  TRIA:iSrGLE. 


No.  N1859. 


\ 


N1859.  Xylonite  Lettering  Triangle,  6  in . each  $ 

Xylonite  LetteriDg  Triangle,  No.  N 1850  has  the  form  of  a  G  inch.  15  degree  triangle, 
with  one  45  degree  comer  cut  off  to  form  an  angle  of  07^  degrees.  It  has  a  number  of 
oblong,  beveled  slots,  permitting  the  insertion  of  a  chisel-pointed  pencil  for  the  purpose 
of  drawing  horizontal  guide  lines  to  facilitate  lettering.  Directions  furnished  with  each 
Lettering  Triangle. 

WOODEN  TRIANGLES. 


No.  2110.  2121. 

Wooden  Triangles,  framed,  30  X  60  degrees, 

Wooden  Triangles,  framed,  45  degrees, 

Hardwood  lined  Triangles,  30x60  degrees, 

Hardwood  lined  Triangles,  45  degrees, 


2130. 

2141. 

No.  2110 

2111 

2112 

2113 

7 

each  $ 

0 

“  u" 

14  in. 

No.  2120 

2121 

2122 

2123 

6 

each  $ 

8 

10' 

]2"ln. 

No.  2130 

2131 

2132 

2133 

7 

each  $ 

9 

11 

14  in. 

No.  2140 

2141 

2142 

2143 

6 

each  $ 

8 

10 

12  in. 

LOGAKITHMIC  SPERAI.  CURVE.  (Transparent) 


1861.  Logarithmic  Spiral  Curve,  Xylonite,  8  in.,  with  Direc¬ 
tions  .  each  $ 

Thia  cnrve  is  constmcted  on  mathematical  principles  and  contains  every  curve 
within  the  limit  of  its  size.  It  is  a  tool  of  large  scope  and  uaefol  also  for  varioos  calcu¬ 
lations.  Foil  Directions  are  furnished  with  it. 

Book  117.  The  Logarithmic  Spiral  Curve.  By  Wm.  Cox.  Thia 
pamphlet  (10  pages)  explains  the  origin  of  logarithms, 
describes  the  method  of  constructing  this  curve  and 
illustrates  its  use  by  means  of  several  practical  examples. 


ELLIPSES,  HYPERBOLAS,  PARABOLAS. 


No.  1862B.  1862.  1862C. 

XYLONITE  (Transparent) 


1862.  Xylonite  Bllipsea,  set  of  10,  majoraxia,  1^  to  6  in.  (by^in.)  set  $ 
1862A.  do.  do.  ««  6,  «  «  2  k  4^  u  <(  ^ 

The  ratio  of  the  axes  of  ellipses  is  3  :4.  Both  axes  are  marked- 
1862B.  Xylonite  Hyperbolas,  set  of  8,  height  2  to  5^  in.  (by  ^  in.)  •< 
1862C.  do.  Parabolas  n  8,  «  li<*6|  <>  I  «  « 

1862D.  do.  do.  i<  8,  •<  8^«14«*  u 


IRREGUIiAH  CURVES. 


I860.  Xylonite  (Transparent)  Irregular  Curves. 


PiHera  Pitiem 

No.  No. 

1  .  .  .  ‘  .  each  $  11  .  . 

2  .  «  12  .  . 

5  .  «  IS  .  . 

4 .  «  14.  . 

6  .  «  Ifl  .  . 

. .  16  .  . 

7, .  «  17  .  . 

8  *. .  «  18  .  . 

0 . M  10  .  . 

. .  20  .  . 


PeHom 

No. 

each  I  21  .  . 

u  22  .  . 

M  23  .  . 

24  . 

»  25  .  . 

«  26  .  . 

«  27  .  . 

«  20  .  . 


In  ordering,  please  slate  catalogue  and  pattern  number. 


each  I 


CURVES  FOR  MECHAFTICAL  ENGINEERS; 


IN  SETS 

Xylonite  (transparent). 


65  60  M  lOS  101  100  114  119  l2i  128 


1863.  Set  of  10  Xylonite  Curves  (transparent),  for  Mecbanical 
Engineers,  containing:  Nos.  05,  60,  04,  103,  104,  109,  114, 

110,  121,  128  of  No.  1 864,  (page  151);  in  wooden  box, set ...  $ 


—  151  - 


COPIC2S7JLVGEK  SHIP  CUKVES 


No.  18C4.  Xylonite  (transparent) 


Pattern 

No. 

31  .  . 

32  .  . 

33  .  . 

34  .  . 

35  .  . 

36  .  . 

37  .  . 

38  .  . 
89  .  . 

40  . 

41  .  . 

42  , 

48  .  . 

44  .  . 

45  . 

46  .  . 

47  , 

48  .  . 

49  .  . 

50  .  . 

51  .  , 
62  .  . 
63  .  . 

54  .  . 

55  .  . 
66  .  . 
07  .  . 

58  .  . 

59  .  . 

60  .  . 
61  .  . 


c:irh  $ 


Pattern 

No. 

62  .  . 

63  .  . 

64  . 


rarh 


67  . 

68  . 

60  . 

70  . 

71  . 

72  - 

73  . 

74  . 

75  . 

76  • 

77  . 

78  . 

79  . 

80  . 
81  . 
82  . 

83  . 

84  . 

85  . 

86  . 

87  . 

88  . 

89  . 

90  . 

91  . 


I  Pattern 
j  No. 

92  . 


95  . 
06 
07  . 


each  $ 


99  . 
100  . 
101  . 
102  . 
108  . 

104  . 

105  . 

106  . 

107  . 

108  . 
100  . 
110  . 

111  . 

112  . 

113  . 

114  . 

115  . 

116  . 

117  . 

118  . 
119  . 
12'«  . 
121  . 


Pattern 


122  .  ■  .  each$ 

123  .  . 

124  ..  .  .. 

125  ..  .  « 

126  ..  .  « 

127  ..  .  M 

128  .  .  ,  « 

129  ..  .  •• 

130  ..  .  « 

131  «  « 

132  ..  .  M 

133  ..  .  « 

184  ..  .  •« 

135  .  .  . 

136  . 

137  ..  .  •* 

138  ..  . 

139  ..  .  •« 

140  ..  .  “ 

141  ..  .  « 

142  ..  .  •• 

148  ..  .  « 

144  .  « 

145  ..  .  •• 

146  .  .  . 

147  ..  .  •• 

148  ..  .  « 

149  ..  .  » 

150  .  .  . 

151  ..  .  •* 


In  ordering,  please  stale  catalogue  and  pattern  number. 


1865  S.  Set  of  121  Xylonite  (transparent)  Copenhagen  Ship  Curves, 

Nos.  31  to  151,  as  listed  above  under  No.  1864;  in  hard¬ 
wood  Case . . . each  $ 


ADJUSTABLE  CURVE  RULES 


No.  2174. 


2174.  Flexible  Curve  Rule,  (Patented).  12  18  24  80  in.  long, 

each  $ 


This  new  fl6:^ible  curve  rule  embodies  all  the  advantages,  without  any  of  the  drawbacks, 
of  the  ordinarycurve  rules,  which  for  certain  clas^esof  work  are  often  too  thick  nnd  clumsy. 
It  will  also  be  found  preferable  to  splines,  as  the  latter  require  heavy  weights  to  keep 
them  in  place. 

The  nriuciple  underlying  the  construrtionof  this  rnle  represents  anew  departure  for 
curve  rules.  The  material  is  black  xylonite,  notched  from  opposite  edges,  ilius  making 
the  rule  very  flexible.  On  one  edge  is  a  ruling  strip  of  black  xylonite,  and  on  the  other  a 
wire  for  retaining  the  rule  in  any  curve  into  which  it  may  be  bent.  Each  extremity  ends 
in  a  tangent. 


2175.  Adjustable  Curve  Rule,  14iin.long . each.  $ 

2176.  do.  do.  80*  * .  » 

2177.  do.  do.  cheaper  construction,  12  in.  long  «« 

2178.  do.  do.  »i  “  24  .«  *« 

2179.  do.  do.  plain  7  16  31  In. 

each  $ 


These  patent  enrve  rules  consist  of  a  ruling  edge  of  rubber  (except  No.  2176,  which  has 
steel  ruling  edge)  in  combination  with  a  bar  of  soft  lead.  They  will  hold  any  curve  into 
which  they  are  bent. 


SPLINES  AND  SPLINE  WEIGHTS. 


Section  of  2185.  No.  2185  with  2186  or  2186-1. 


1859  B.  nn  Black  Xylonite  Splines,  grooved, 

y  24  30  36  42  48  in. 

fy  each  S 


2185.  Mn  Wood  Splines,  grooved, 

tl  36  48  60  in. 

each  $ 

These  Splines  are  grooved  as  shown  in  the  section,  to  admit  the  finger  of  the 
weights  which  hold  them  in  position. 

2 1 86.  Lead  Weights  for  Splines,  with  finger,  about  pounds  .  .  each  $ 


2186*1.  Lead  do.  ««  do,  «  •*  «  8  <«  ,  .  u 


No.  2190. 

2190.  Set  of  Splines  and  Spline  Weights;  in  strong  wooden  Box,  cont’g: 

4  Spline  Weights,  No.  2186, 

1  each  Xylonite  Splines,  No.  1859B,  24,  30,  36,  42,  48  in. 

1  «  Wood  •(  «  2185,  86,  48,  60  ••  set  $ 
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RAILROAD  CURVES. 


I 

i 


These  curves  are  cut  by  special  machinery  and  are  true  circular  cur%-es.  They 
arc  the  same  on  both  edges.  60  that  either  edge  can  be  used  Our  curves  will  be  found 
far  mare  accurate  than  any  others.  Their  edges  have  tbo  same  baud  dnisb  (not  polish) 
aa  our  other  xylonite  tools- 

They  are  put  up  in  wooden  boxes,  with  partitions  (except  No.  1801 )  to  prevent  warp¬ 
ing  of  the  curves  from  mutual  pressure  while  in  the  box.  Each  com7;iirtmeDt  is  plainly 
stamped  with  the  value  of  the  curves  contained  in  it.  so  that  therequired  curve  is  easily 
picked  out. 


XYLONITE  RAILEOAD  CURVES. 


1891.  Xylonite  (transparent)  Railroad  Curves,  17  in  set,  viz:  12, 

15,  18,  21,  24,  27,  30,  33.  36,  39,  42.  45,  48,  51 ,  54,  57,  CO 

in.  radius;  in  wooden  box . ' . set  $ 

1891  A.  Xylonite  (transparent)  Railroad  Curves,  30  in  set,  viz:  1^, 

2.  2^,  3,  3i,  4,  U,  S,  5i.  6,  7, 8,  9, 10,  11, 12, 14,  16, 18,  20, 

22,  24,  26,  28,  30,  35,  40,  45,  50,  60  in.  radius;  in  wooden 

box  with  partitions . << 

1891  B.  Xylonite(transparent)  Railroad  Curves,  50  in  set,  viz.:li, 

2,  2^,  3,  4,  4J.  5,  5^,  6,  6i.  7,  7i,  8,  8i,  9.  9^.  10, 

lOi,  11,  Hi.  12.  14.  16,  18,  20,  22,  24.  26,  28,  30,  32,  34, 

36,  38.  40,  45,  50,  65,  60,  65,  70,  75,  80,  85,  90,  95, 

100,  110,  120  ID.  radius;  in  wooden  box  with  partitions  .  << 


No.  1891  0.  (Box  with  partitions) 


1891  C.  Xylonite  (transparent)  Railroad  Curves,  with  Tangent,  55  in  set,  viz.  :  3, 
3i,  4,  4J,  5.  0.  7,  8,  fl,  10.  11,  12.  18,  14,  15,  16,  17,  18,  19,  20,  21  22,  23,  24, 
25.  26,  27.  28,  30.  32.  34,  35,  36,  38,  40,  45.  60.  55,  60,  65,  70,  75,  80.  90.  100,  110 
120,  130, 140,  150,  160,  170,  180,  190,  200  in  radius;  in  wooden  box  with  partitions. 

set  $ 


1891  D.  Xylonite  (transparent)  Railroad  Curves,  with  Tangent  marked  In 
degrees  and  inches,  to  scale  100  feet  s  1  inch,  41  in  set,  viz.: 


0«.30' 

114.59  in. 

3”. 30' 

= 

16.37  in. 

6* 

= 

9.55  in. 

8“.30' 

= 

0.75  in. 

I®. 

57.30 

3®. 45' 

15.28  «• 

6®. 15' 

9.17  .1 

8®. 45' 

6.55 

1«.15' 

_ 

45.84 

4® 

14.33  «« 

6®.  SO' 

= 

8.82  •< 

9® 

= 

6.37 

1®.30' 

_ 

38.20 

4°. 15' 

13.48  « 

6®.45' 

= 

8.49  u 

9®. 15' 

= 

6.20 

1«.45' 

32.74 

4“.30' 

12.73  « 

7®. 

8.19  II 

9®. 30 

= 

6.04 

2“ 

— 

28.65 

4®. 45' 

= 

12.07  « 

7®.15' 

= 

7.91  II 

9®. 45 

= 

5.88 

2®.15' 

— 

25.47 

5* 

11.46  « 

7®.30' 

= 

7.04  II 

10“ 

= 

5.74 

2°.30' 

— 

22.92 

5M5' 

10.92  « 

7‘‘.45' 

= 

7.40  II 

10®. 30' 

= 

5.46 

2®.  45' 

20.84 

5“.30' 

=r 

10.42  « 

8® 

7.17  <1 

11® 

5.22 

3® 

19.10 

5®. 45' 

9.97  «« 

8®.  15' 

= 

6.95  « 

11®. 30' 

— 

4.99 

3®. 15' 

= 

17.63 

in  wooden  box  with  partitions 

set  $ 

1891  E.  Xylonite  Railroad  Curves,  with  Tangent,  marked  in  degrees 
and  inches,  to  scale  100  feet  =  1  inch,  55  in  set,  viz. : 


0M5' 

•=229.18  in. 

3®.45'  = 

IS.  28  in. 

7®.  15' 

7.91  in. 

11®. 30' 

4.99  in. 

0”.30' 

2 

14.59 

4®  = 

14.33 

7“.80' 

7.64  II 

12®. 

— 

4.78 

44 

0".45‘ 

S 

76.39 

4®.  15'  = 

18.48 

7®.45' 

= 

7.40  44 

12®.80' 

= 

4.59 

44 

1®. 

57.80 

4“.30‘ 

12.73 

8® 

7.17  II 

13“ 

4.42 

44 

P,15' 

— 

45.84 

4®.  45'  = 

12.07 

8®.15' 

6.96  <1 

1S®.80' 

4.26 

44 

1®.80' 

— 

88.20 

<( 

5" 

11.46 

8".30' 

= 

0  75  11 

14® 

= 

4.10 

41 

r.46' 

— 

82.74 

41 

5®. 16'  = 

10.92 

8®.45' 

= 

6.65  M 

14‘.80' 

8.96 

41 

2®. 

— 

28.65 

41 

5®. 30'  = 

10.42 

9® 

= 

6,37  II 

16“ 

= 

8.88 

2®.15' 

— 

25.47 

44 

5®. 46'  ss 

9.97 

9®.  15' 

6.20  II 

16" 

= 

8.59 

14 

2*.30' 

22  92 

44 

6®  =r 

9.55 

9®.30' 

= 

6  04  II 

17“ 

ss 

3  38 

41 

2*. 45' 

— 

20.84 

44 

6®.15'  = 

9.17 

9®.46' 

=s 

6.88  II 

18® 

= 

3.20 

II 

8®. 

19  10 

44 

6®. 30'  = 

8.82 

10“. 

6.74  II 

19® 

= 

3.08 

44 

3“.15' 

17.63 

44 

0®.45'  = 

8.49 

10".30' 

= 

5.46  It 

20° 

= 

2.88 

14 

3®.30’ 

=r 

16.37 

44 

7"  = 

8.19 

11® 

= 

5.22  II 

in  wooden  box  with  partitions,  (see  cut,  page  154)  set  $ 


These  Xylonite  Railroad  Ciirres  are  made  to  correct  radii,  to  a  scale  of  1 
Inch  —  100  feet,  both  edues  bavinK  the  Fame  radtua.  Formula  ;  radius  —  chord  -t-  sin. 
%  angle  ~  .’>0  sin.  Wangle.  The  abort  tangents  are  very  naeful,  aa  they  enable 
the  beginning  of  the  curve  to  he  correctly  locatetl  on  the  drawing  by  means  of  the  radial 
line  eeparating  the  tangent  from  ibe  curve.  These  carves  can  also  be  used  for  the 
formula  }4  arc  *  sin  M  angle,  the  difference  being  negligible. 


SEPAHATE  EAILBOAE  CURVES. 


Railroad  Curves,  as  described  above,  cut  to  order  to  any  desired  scale  or  radius. 

1891  F.  Separate  (transparent)  Xylonite  Railroad  Curves . each  $ 

1891  G.  do.  do.  do.  do.  with  8  in.  Tangent  <« 


WOODEjST  railroad  curves, 


2200,  Wooden  Railroad  Curves,  10  in  set,  viz.:  12,  24,  36,  48,  60, 

72,  84,  06,  108,  120  in,  radius;  in  wooden  Box  .......  set  S 

2202.  Wooden  Railroad  Curves,  17  in  set,  viz.:  12,  15,  18,  21,  24. 

27,  30,  33,  36,  30,  42,  45.  48.  51,  64,  57.  60  in.  radius;  in 
wooden  Box . n 

2204.  Wooden  Railroad  Curves,  44  in  set,  viz.:  3,  8},  4,  4^,  5,  5^,  6, 

7,  7i,  8,  8i,  0,  9i,  10.  12,  14,  16,  18,  20,  22,  24,  27,  30, 

33,  36,  30,  42,  48.  54,  60,  66,  72,  78,  84,  00,  100,  110,  120, 

180,  140,  160,  180,  200  in.  radius;  in  wooden  Box  ....  •• 


SEPARATE  BArr.ROAJP  CURVES. 


o  " 


No.  2208. 

Railroad  Curves,  as  described  above,  cut  to  order  to  any  desired  radius. 
2208.  Separate  Wooden  Railroad  Curves . each  $ 


CARDBOARD  RAILROAD  CURVES. 

2210.  Cardboard  Railroad  Curves,  80  in  set,  viz..  1^,  2,  2^,  3,  8^, 

4,  44,  6,  6^,  6  ,  7,  8,  9,  10,  11.  12,  14,  16,  18,  20,  22,  24, 

26,  28,  SO,  35,  40,  45,  50,  €0  in.  radius;  in  wooden  Box  .  set  $ 

2211.  Cardboard  Railroad  Curves,  50  in  set,  viz. :  1^,2,  2^,  8,  8^, 

4,  4i,  6,  64,  6,  64,  7,  74,  8,  8J,  9,  94,  10,  lOA,  11,  II4, 

12,  14,  16,  18,  20,  22,  24.  26,  28,  80,  32,  34,  36,  38,  40, 

46,  50,  66,  60,  65,  70,  76,  80,  86,  90,  95,  100,  110,  120  in. 
radius;  in  wooden  Box . . 


S  T  R  A I  G II T  E  D  G  E  S . 


Kcuirfl.  A  ESS2ft  CO.H.t:  . 


1886.  Xylonite  J-lned  Straightedges,  ^laple,  s<{UHre  edges, 

18  24  30  36  42  48  M 

each  * 

i  ■  ry_-  —  “  _  KCUrrcA  * 


2250,  Ilardwooil  StraiglUedges,  thick,  one  edge  beveled, 

12  15  18  24  30  36  42  in. 

each  * 

r~:;'  "  '-^CEuItEC <cU9^ICt.«.  S_~  -l'> V— 


2260.  Hardwood  lined  Straightedges,  thin,  square  edges, 
48  54  60  72  84  96  120  in. 

each  $ 


2270.  Maliogany  Straightedges,  Ebony  lined,  thin,  square  edges, 

24  30  36  43  48  51  in. 

each  $ 

For  Metal  Straightedges,  see  page  163. 

BARS  EOR  BEAM  COMPASSES. 


No.  22S0,  JS8S. 

in.  thick.  H  in-  thick. 

2280.  Hardwood  Bars  for  Beam  Compasses  No.  509. 

24  30  36  42  48  60  in. 

each  $ 

2282.  Hardwood  Bars  for  Beam  Compasses  Nos.  610  and  772, 

24  30  36  42  48  60  in. 

each  $ 


In  ordering  these  bare,  please  state  catalogue  number  of  beam  compassee. 


WOODEN  T  SQUARES. 

K.  &  E.  CO.  PATTEKiSr. 


We  call  atlention  to  the  1C.  &  E.  C’o.  pattern  of  double-head  (Hhifting) 
T  Squares.  These  T  Squares  have  two  .swivels,  of  which  the  smaller  serves 
as  pivot  on  which  the  head  shifts,  while  the  larger,  placed  near  the  end 
of  the  blade  for  better  leverage,  and  passing  through  an  arched  recess  in 
the  upper  head,  clamps  the  shifting  head  rigidly.  The  two  lieads  of  these  T 
Squares  are  separated  to  the  extent  of  the  thickness  of  the  blade,  nn<l  cither 
head  is  made  to  lie  flush  with  the  drawing  board  .so  that  a  triangle  can  be 
applied  up  to  the  edge  of  the  board  by  passing  it  between  the  two  heads 
of  the  T  Square.  A  glance  at  the  illustration  w’ill  show  the  great  stiper- 
iority  of  these  T  Squares  over  all  others. 


No.  2300. 

2300.  Wooden  Blade  and  fixed  Head, 

16  18  21  24  30  30  42  48  54  60  72  in. 


each  $ 


150 


WOODEN  T  SQUARES. 


fe  (umL-a  LMW  «  ■ 

1 

No,  2330. 

2330.  ^laple  Elude,  Black  Walnut  fixed  Head, 

24  30  3G  42  n. 

each  § 


2360.  Hardwood  lined  Blade,  Black  Walnut  fi.xcd  Head, 


24  30  30  42  40  54  60  72  in. 

each  S 

2370.  Hardwood  lined  Blade,  Black  Walnut  sldftin"  double  Head,  K.  &  E.  Co. 
pallern,  with  two  fine,  brass  milled-head  swivels, 

24  30  36  42  48  54  60  72  in. 

each  $ 


2400.  j^Iahogany  Head  and  Blade,  Ebony  lined,  beveled  edge,  fixed  Head. 

The  blade  of  No.  2-lon  is  tapered  and  very  wide  at  the  base,  to  prevent  spring 
at  the  further  (free)  end.  The  dra\>-inK  edge  is  in  line  mth  the  middle  of  the  bead. 

36  42  48  54  in. 

each  $ 


WOODJ5N  T  SQUARES. 


2410.  Mahogany  Head  and  Blade,  Kbony  lined,  fixed  Head, 

24  30  3G  42  48  54  in. 

each  S 


2420.  jVlabogany  Head  and  Blade,  Ebony  lined,  shifting  double  Head, 

K.  E.  Co.  pattern,  %vitb  two  fme  brass  millcd-hcad  swivels, 

30  36  42  48  54  in. 


each  $ 


See  Note  about  Ebony,  page  144. 


1867.  Xylonite  Lined  T  Squares,  3Iaple  blade,  ebonized  fixed  head, 

16  18  24  30  36  42  48  64  00  72  in. 

each  $ 


1888.  Xylonite  Lined  T  Squares,  Maple  blade,  ebonized  shifting  bead 
E.  &  E.  Co.  pattern,  with  2  fine  brass  swivels.  The  15  and  16-in. 
squares  have  one  swivel. 

16  16  24  30  36  42  48  64  60  72  in. 

each  f 


CENTROLI^'TEADS 

FOR  PERSPECTIVE  DRAWING 


N24S0.  Centrolinead, hardwood,  ebonized, brass  mountings, Blade 

42  ill.,  both  edges  beveled,  Arms  15  in.,  with  two  Studs  .  each  ^ 
N»50  ia  old  No. 


2451.  Centrolinead,  hardwood,  brass  swivels,  with  two  Studs, 

Blade  24  in,,  Arms  10  in.  each  $ 

2453.  do.  do.  do.  «  36  .*  *•  12  ** 

Centrolineads  aro  used  wlien  the  ▼anishins  point  of  aperspective  drawing  is  beyond 
the  drawing  board.  To  use  the  instrument  from  the  right-hand  side  one  of  the  blades 
can  be  shifted  to  the  socket  in  the  other  end  of  the  cross  head. 


Directions  furnished  with  Centrolineads. 


METAL  TRIANGLES. 

STEEL,  NICKELPLATED. 


2002.  Steel  Triangles,  ntckelplated,  open  center,  30  X  GO  degrees, 

8  10^  15  in, 

each  S 

2003.  Steel  Triangles,  nicketpfated,  open  center,  45  degrees, 

8  10  12  in. 

each  8 


NICKEL  SILVER. 


No.  2007. 


No.  2008. 


2007,  Nickel  Silver  Triangles,  open  center,  SO  X  60  degrees, 

8  10  12  14  in. 

each  8 

2008.  Nickel  Silver  Triangles,  open  center,  45  degrees, 

8  10  12  in. 

each  $ 

Nob.  S007  and  8006  Iiatb  irory  battons  near  the  cornert.  to  prevent  soiling  of  the 
drawing.  These  bntlone  are  thin  and  Hat,  to  leave  no  impresiion  3n  the  paper. 
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METAL  STRAIGHTEDGES. 


2018.  Steel  Straightedges,  flexible,  enameled,  one  side  white,  other  side  black. 

18  24  30  36  60  72  in.  long. 

H  Ij  li  2  2  in.  wide. 

each  S 

The  Flexible  Steel  Straishteclges  are  of  well-tempered  Hpring  steel  O.W  in.  thick, 
and  are  coated  with  a  flexible  permanent  enamel.  They  can  be  coiled  up  without 
injury,  for  carrjnng  in  h.-ind  baggage.  vThe  ^S-in.  straightedge  weigha  but  10  oz.). 


m 

o 

XCUrrCVAtSSC^COM.T  1 

No.  2020. 

iin 

o 

KC.«fn:L  lessen  03  KY  '| 

No.  2022. 

ici 

o 

<C(S'm  a  riURce  hv.  j 

No.  2030. 


2020.  Steel  Straightedges,  nickelplaled,  with  square  edges, 


15 

18  24 

30 

36 

42  48 

60 

72 

in. 

long 

U 

u  n 

1} 

2 

23 

3 

wide 

Vc 

A 

* 

1*2  iV 

A 

1*0 

» 

thick 

each  $ 

2022. 

Steel  Straightedges,  nickelplated,  extra  heavy,  with  .square  edges, 

36 

42 

48 

60 

72 

84 

go 

in. 

long 

2 

2i 

2J 

3 

3i 

3  A 

ii 

wide 

i 

A 

55 

H 

3 

T5 

H 

5^5 

“ 

thick 

each  $ 

2030. 

Steel  Straightedges,  nickelplated,  one 

edge  beveled, 

15 

18  24 

30 

36 

42 

48  54 

60 

72 

in.  long 

H 

H  U 

13 

2 

3i  2S 

2} 

3 

«« 

wide 

1 

zs 

■At 

i*ff 

i 

A 

» 

thick 

each  $ 

2035. 

Nickel  Silver  Straightedges, 

one  edge 

beveled, 

30 

36 

42 

in.  long 

u 

2 

2i 

<<  wide 

■At 

i 

i 

<>  thick 

each  $ 

D. 

Dividing  Metal  Straightedges  to 

sixteenths  inches  . 

.  .  per 

foot  1 

STEEL  T  SQUARES. 

NICKJELPLATIil)  IJLADKS. 


2040,  Protractor  y  Squares,  Steel  Blade  nlckelplated,  Tilth  nickel  silver 
double  Protractor  Head,  the  outside  one  reading  to  1  minute,  the 
inside  one  to  5  minutes,  both  TN’ith  vernier. 

24  30  30  in.  long 

li  U  H  “  '^ide 

i^g  i*f  iV  “  thick 

each  $ 

The  double  protractor  makes  this  T  SQuare  especially  adapted  for  plotting  and  of 
great  advantage  in  mapping  mine  sorveys. 


KCUrfLLaLXCRCt  NY. 


No.  2043. 


2043.  Protractor  y  Squares,  Steel  Blade  nlckelplated,  shifting  Bronze  Head, 
with  Protractor  divided  to  half  degrees,  Vernier  on  end  of  blade 
reading  to  minutes. 


24 

30 

36 

42 

in,  long 

u 

li 

u 

1} 

««  wide 

A 

A 

«  thick 

each  S 


STEEL  T  SQUARES 


2045.  T  Squares,  Steel  Blade,  nickelplated,  fixed  eniimeled  Steel  Head, 


18 

24 

30 

36 

42  in. 

long 

u 

U 

n 

n 

1} .. 

wide 

1^? 

I** 

A  “ 

thick 

each  § 


2050.  T  Squares,  Steel  Blade,  nickelplated,  shifting  enameled  Steel  Head, 
with  nickelplated  swivel, 


18 

24 

30 

36 

42  in.  long 

H 

U 

n 

n 

IJ  it  wide 

A 

iV 

A 

^  <>  thick 

each  $ 


ElSTGRAVEIl’S  T  SQUARES. 


No.  2060. 


2060.  Engraver’s  T  Squares,  Steel  Blade,  fixed  Brass  Head, 

4  6  8  10  12  in. 

each  $ 


No.  2085. 


2065.  Engraver’s  T  Squares,  Steel  Blade,  shifting  Brass  Head,  with  swivel, 

4  6  8  10  12  in. 


each  $ 


DRAFTING  ROOM  FURNITURE 


Our  catalogue  liate  all  Drafting  Room  Furniture  in  one  group,  thua 
facilitating  the  selection  of  this  very  important  part  of  the  office  equipment  of 
the  Engineer,  Architect  and  Draftsman. 


Our  assortment  of  Modern  Drafting  Room  Furniture  comprises  the  latest 
and  moat  complete  line  and  the  most  improved  designs  in  Blueprinting  Apparatus, 
Drawing  Tables,  Chests  at  Drawers,  Filing  Cabinets,  etc.,  for  the  Drafting  Room 
of  the  professional  and  of  schools. 

All  these  goods  are  of  our  own  manufacture,  and  special  facilities  for 
making  them  have  been  provided  In  our  factory.  This  is  important,  as 
It  gives  us  absolute  control  of  the  quality  of  every  component  part  of  our 
products.  Our  workmanship  is  of  the  highest  grade  and  we  guarantee  every 
piece  of  our  Drafting  Room  Furniture  to  be  exactly  as  we  represent  It. 


The  Hudson  DrawingTables No.  2599,  pp.  180  to  101,  are  designed  to  meet 
the  demand  for  a  very  substantial  but  inexpensive  drawing  table.  While  they 
are  well  made  and  compare  very  favorably  with  similar  goods  of  other  makes, 
they  do  not  compare  in  quality  and  selection  of  material  with  our  extra  fine 
office  furniture  here  listed. 

It  is  Impossible  to  show  quality  and  finish  of  such  goods  by  illustration 
and  description,  and  the  buyer  who  does  not  want  to  be  disappointed  must 
rely  on  the  reputation  and  standing  of  the  manufacturer. 


We  are  so  well  convinced  of  the  superior  quality  of  our  Drafting  Room 
Furniture  that  w  taill  tdht  back,  at  our  expenu,  any  articU  which  doeM  not  prone 
anticfactory  to  tTic  buyer  upon  receipt. 
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piaxT  PRAMEs  a:n^d  bath  trays. 


SUPERIOR  QUALITY  PRINT  FRAMES  OF  SOLID  OAK. 

Tbeae  print  fnimea  clilTer  greatly  from  those  usnally  offered.  They  are  made  of 
carefully  selected,  tlinroughly  seasoned  oak,  are  of  perfect  workmanship  and  have 
brass  trimmings.  The  springs  are  as  heavy  and  as  numerous  as  the  strength  of  the 
glass  will  allow,  to  in^sure  perfect  contact.  The  spring  catches  for  the  bars  arc  protected 
by  wooden  casings,  as  in  the  cut.  The  spring  bars  are  metnl-tipped  at  both  ends 

to  reduce  wear.  The  frames  are  ma<)e  to  stand  the  exposure  to  the  weather  incidental 
to  their  use.  The  great  advantage  of  solid  oak  frames  of  best  qualify  and  workmanship, 
o^cr  the  cheaper  kind,  is  their  lesser  liability  to  warp  and  shrink  and  thereby  to  break 
the  glass. 

For  sizes  larger  than  :il  X  30  in.  only  Plate  Glass  should  be  used,  on  account  of  its 
greater  strength.  It  makes  better  prints  and  will  be  found  more  advantageous  also  for 
the  smaller  sizes. 

The  Pads  Hated  with  the  frames  are  a  thick  elastic  padded  cotton  fabric.  (For  Felt 
Fads,  sue  page 


about 

Printing 

Surface 

Frame  only.  . 

3'j  D) 

2455  E. 

20  x  24  in. 

.  .  .  each  $ 

<0  h 

2455  G. 

24x30  .< 

...» 

In  ordering  Print  Frames  please  state 

TO  tt. 

2455  H. 

30X42  c. 

.  .  .  U 

whether  pad  is  wanted. and  whether  double* 

&J  Ib 

2455  L. 

30x48  u 

.  .  .  ** 

ISO  B 

2455  M. 

3GXG0  « 

.  .  .  « 

th'ck  or  polished  plate  glass,  or  none  See 

140  B 

2455  0. 

42X00  «« 

.  .  .  « 

lies.  N  246S  to  2461,  page  169. 

170  B 

2455  P. 

42  X  72  u 

.  .  .  *< 

The  above  prices  cover  crating  for  shipment. 


PRI^?T  FKAMPS. 


TRADE  QUALITY,  HARDWOOD. 


Ship’g 

weight 

framee 

aboDt 

35  0)  2456  E. 

40  lb  2456  G. 

T0ib2456  H. 

85  ft  2456  L. 


Printing 
Burface. 
20X34  in. 
24X30  “ 
30x42  “ 
30X48  “ 


120  ft  2456  Nl.  30x00  ** 


2-156  is  old  Ho.  2457. 


No.  24G6  H. 

Frame  only. 

each  $  I  Ip  ordering  Print  Frames  please  state 

I  whether  pad  is  wanted,  and  whether  double- 

J  thick  or  polished  plate  glass,  or  none.  See 
Nos.  N  2468  to  2461.  page  169. 


PRINT  FRAMES  FOR  PATENT  OFFICE  DRAWINGS,  etc. 

In  ordering  Print  Frames  please  state 
25  ft  N2457  A.  11X^0  in.,  hardwood,  each  $  I  whether  pad  Is  wanted,  and  whether  double* 
30  ft  N2457  C.  10X21  **  «  •<  [  thick  or  polished  plate  glass,  or  none.  See 

J  Nos.  N  2468  to  2461,  page  169. 

N2457  is  old  No.  2458. 


The  aboTe  prices  cover  crating  for  shipment. 


POLISHED  PLATE  GLASS. 


Printing 

Surface. 

Bute. 

Shin's 

weight 

about 

N  2458  E. 

Polished  plate  glass  20x^  In-, 

21  X25  in. 

.  .  each  $ 

39  1b 

N  2458  G. 

do. 

do.  24x80  « 

25  X31  <> 

•  .  *< 

Bfi  1b 

N  2458  H. 

do. 

do.  30X42  .. 

81  X43  ( 

.  .  <( 

94  » 

N  2458  L 

do. 

do.  36x48  « 

S7iX49J  .. 

.  .  •* 

ISS  1b 

N  2458  M. 

do. 

do.  30x60 

37iX6U 

.  .  '( 

IM  1b 

N  2458  0. 

do. 

do.  42X60  .. 

43}x611  .. 

•  .  <( 

176  1b 

N  2458  P. 

do. 

do.  42x73  •• 

431X73}  .. 

.  .  « 

200  1b 

Note:  N2-1&8  £-L  cut  scant  in. 

N  2-158  M-P  cnt  exact. 

DOUBLE  THICK 

GLASS. 

Printing 

Surface. 

Size. 

2459  A.  Double  thick  glass  11x16  io., 

lljxiol  in.,  . 

.  .  .  each  $ 

10  lb 

2459  C. 

do. 

do.  10x21  « 

i6ixa'.J  “  . 

.  ■  •  « 

14  lb 

2459  E. 

do. 

do.  20x24  « 

21  X25  .4  . 

.  .  •  « 

as  lb 

2459  G. 

do. 

do.  24x30  •< 

25  X31  .<  . 

•  •  •  « 

65  ft 

Note:  2-150  A-0  cut  exact. 

2459  Jb^Q  cut  scant  in. 

PADS  FOR  PRINT 

FRAMES. 

Padded  Caiion. 

Felt. 

llXlfl  in 

.  2461  A.  .  . 

.  . each  $ 

16X21  « 

.... 

.  2461  C.  .  .  . 

. .  - 

20x24 

2480  E, 

«  .  .  each  !3 

2461  E.  .  . 

.  .  *< 

24X  30  •• 

2460  G, 

. 

2461  G.  .  . 

.  .  •< 

30X42  44 

2460  H. 

..... 

2461  H.  .  . 

•  •  4^ 

36x48  .1 

2460  L. 

.... 

2461  L  .  . 

.  .  «4 

36x60  « 

2460  M. 

2461  M.  .  . 

.  .  (4 

42  x  00  « 

2460  0. 

. 

2461  0.  .  . 

.  .  .  <« 

42X72  11 

2460  P. 

...  44 

2461  P.  .  . 

- 

PljmT  FEAMES  OT'T  WHEEL  CAEKIAHE. 


weicbt 

frame 

and 


carri¬ 

Carriage 

with  Frame. 

age, 

about 

Printing 

Surface. 

Without  glass 
und  pad. 

220  Tb 

2462  G. 

24x30  in.,  .  . 

.  . each  $ 

250  Ib 

2462  H. 

30X42  « 

•* 

In  ordering  Print  Frames  please  state 

300  Ib 

2462  L. 

30x48  ..  .  . 

.  .  ■< 

whether  pad  is  wanted,  and  whether  double¬ 

350  lb 

2462  M. 

36X60  .  . 

.  .  « 

thick  or  polished  plate  glass,  or  none.  See 

400  lb 

2462  0. 

42X60  ..  .  . 

.  .  M 

Nos.  N  2458  to  2461  page  169. 

470  lb 

2462  P. 

42  X  72  .  . 

.... 

The  above  prices  cover  crating  for  shipment. 

The  Carriages  are  of  iron,  of  moat  practical  and  substantial  couatruction.  The^ 
have  one  pair  of  wheels  on  a  common  axle  and  two  swiveliug  wheels.  The  print  frame 
revolves  in  the  standards  and  is  provided  with  two  spring  stops  which  hold  it  hori¬ 
zontal  and  also  serve  as  brakes  to  hold  the  frame  at  any  slant  during  exposure.  The 
Print  Frames  are  oar  regular  solid  oak  frames,  as  listed  on  page  167. 
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PRINT  FRAMES  ON  CARRIAG-E, 


ON  RAILS,  FOR  EXPOSING  OUTSIDE  OF  WINDOW. 


Frame  and  Mountings 
(carriage,  rails  and  supports). 


Frame  on  Revolving 
Carriage,  on  rails. 


PRINT  FRAMES  ON  TILTING  CARRIAGE.  OR  RAILS. 


Frame  and  Mountings. 

Printinc,' 

SurTacts. 

2463  H.  30  X  43  in.,  .  .  , 

2463  L,  30  X  48  . 

2463  M.  30  X  60  “  ... 


Witliom  L'lass 
aod  pad 

each  $  j 

“  / 

) 


In  ordering  Print  Frames  please  state 
whether  pad  is  wanted,  and  whether  double* 
thick  or  polished  plate  glass,  or  none.  See 
Nos.  N  24B8  to  2461 ,  page  1 69  lor  polished 
plate  glass  and  double  thick  glass. 


Ship's 

weight 

frame 

and 

mount. 

ingB, 

about 

aoo  ft 

270  ft 
s^o  ft 


PRINT  FRAMES  ON  TILTING  AND  REVOLVING  CARRIAGE.  ON  RAILS. 


Frame  and  Mountings. 

Printins,' 

Surface. 

2466  H.  30  X  42  in.,  .  . 

2466  L.  36  X  48  .«  .  . 

2466  M.  36  X  00  ..  .  . 


Without  class 
and  pad. 


each  $ 


In  ordering  Print  Frames  please  state 
whether  pad  is  wanted  and  whether  double 
thick  or  polished  plate  glass,  or  none.  See 
Nos.  N  2468  to  2461, page  169  tor  polished 
plate  glass  and  double  thick  glass. 


220  ft 
300  ft 
365  ft 


The  above  prices  include  crating  for  shipment. 

In  ordering  please  state;  i,  width  and  height  of  open  window.  3.  Width  of  window  sill. 

2.  Thickness  of  wall.  4.  Height  of  window  sill. 

These  frames  represent  the  most  practical,  cODvemeut  and  durable  arrangement  for 
exposing  priut  frames  outside  of  a  window.  The  rails  are  of  angle  iron.  The  carriage, 
on  four  wheels,  ia  well  proportioned  and  leas  bulky  and  lighter  than  the  usual  variety, 
although  stronger.  The  frame  revolvea  in  the  standards  of  the  carriage,  which  are 
provided  with  spring  stops,  as  described  under  No.  2462,  etc.,  page  170.  The  frames  are 
oar  regular  solid  oak  frames,  as  listed  on  page  167. 

Tho  carriage  of  frames  No.  2160  is  mounted  on  a  turntable,  so  that  the  frame  can 
be  revolved  on  its  vertical  axis,  to  face  the  sun. 
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Noa.  2468-1  to  2468-4. 

In  the  Electrical  Print  Pramea  Noa,  2468-1  to  -4,  the  printing  surface 
consiats  of  two  aectiona  of  curved  glaaa  which  tosether  form  a  cylinder  which 
rotatea  on  a  circular  baae.  The  lamp  ia  suspended  in  the  axial  line  of  the 
cylinder,  and  its  travel  ia  delicately  regulated  by  an  adjustable  hydraulic  regu> 
lator.  These  frames  require  a  floor  space  of  about  36  x42  inches. 

Tracings  and  paper  are  fed  between  the  curtain  and  the  glass  by  revolving 
the  cylinder  and  are  held  in  perfect  contact  by  the  tension  of  the  curtain.  The 
curtain  ia  mounted  on  a  vertical  spring  roller,  from  which  it  ia  wrapped  on  to 
or  unrolled  from  the  cylinder,  which  is  revolved  by  means  of  a  conveniently 
placed  band  wheel. 

The  lamp  ia  of  special  pattern,  combining  maximum  efficiency  with 
perfect  distribution  of  light.  The  speed  and  length  of  its  travel  and  the  locating 
of  its  starting  and  stopping  points,  are  under  instant  control  of  the  operator. 
At  the  end  of  the  travel  of  the  lamp,  the  current  ia  automatically  cut  off. 

This  is  a  very  economical  apparatus  because  it  requires  only  one  lamp, 
even  for  large  tracings,  and  no  current  ia  used  except  while  the  lamp  ia 
printing.  Tracings  and  paper  can  be  Inserted  and  removed  very  quickly  and 
conveniently. 

No.  2460-2. 

The  Electrical  Print  Frame  No.  2469-2  ia  similar  to  No.  2468-2,  except 
that  it  baa  only  one  printing  surface  which  forma  a  semi-cylinder  and 
revolved  by  hand,  without  any  gearing. 

2468-1.  Frame  complete  with  lamp, 

with  two  semi-cylindrical  printingsurfacea,each42  X  36  in.  $ 

2468-2.  «*  M  •<  •<  •<  **  «<  42  X  48  « 

2468-3.  «<  ««  <•  **  •*  «  «  42  X  30  <« 

2468- 4.  It  U  <4  14  44  44  44  42  X  72  l( 

2469- 2.  Frame  complete  with  lamp, 

with  one  semi-cylindrical  printing  anrface,  42  X  48  in.  .  .  .  f 

All  of  these  frames  can  be  furnished  with  lamps  for  either  direct 
alternating  current,  110  or  220  volts. 

In  ordering,  please  state  voltage,  cycles  and  kind  of  current. 

These  prices  include  packing  for  shipment.  The  semi-cylindrical  glasses 
are  packed  each  in  a  separate  case  by  an  expert  glass  packer.  We  are  not 
responsible  for  breakage  of  gloss  in  transit,  but  we  insure  Plate  Glass  against 
breakage,  for  consignee’s  account,  unless  instructed  not  to  insure. 


Ship's 

weieht 

about 

1200  D| 

issnib 

1450  tb 

1550  tb 


SUPERIOR  QUALITY  ZINC  BATH  TRAYS. 


Ko.  2480  II. 


WITH  DRAIN  PIPE  STRONG  WIRED  RIM  AND  HARDWOOD  BRACES. 


2480  E. 

2inc  Bath  Tray  20  x  24  in. 

2480  G. 

do. 

do. 

24  x  30  « 

2480  H. 

do. 

do. 

30  X  42.* 

2480  L. 

do. 

do. 

30X48  *. 

2480  M. 

do. 

do. 

36X00 .. 

2480  0. 

do. 

do. 

42x00  .. 

2480  P. 

do. 

do. 

42X72.* 

PLAIN  BATH  TRAYS  OF  ZINC,  WIRED  RIM. 


No.  2484  E. 


2484  A. 

Plain  Bath  Tray,  12x17  in. 

2484  C. 

do. 

do. 

17X22  1.  . 

2484  E. 

do. 

do. 

20  X  24  «  . 

2484  G. 

do. 

do. 

24x30  «  . 

The  prices  of  bath  trays  cover  crating  for  shipment. 
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K  &  E  DRAWING  BOARDS. 


K  j;  E  Drawing  Boards  are  the  best  that  can  be  produced.  They  are  of  thoroughly 
seasoned,  selected,  narrow  strips  of  white  pine,  and  baTe  a  light  coat  of  shellac.  If  wanted 
natural  tinisb,  this  must  be  stated  in  the  order. 

Boards  can  be  made  for  much  less  money,  if  other  woods  than  white  pine,  which  has 
become  very  scarce,  are  employed.  They  can  also  be  made  at  a  much  cheaper  figure  if 
the  nmterial  is  less  carefully  seasoned,  selected  and  matched,  and  less  attention  is  paid  to 
workmanship  and  hnish. 


No.  2Q05. 


2505. 

Drawing  Board,  white  pine,  with  end  ledges  of  pine, 
both  sides  preseDtlng  drawing  surfaces,  .  .  .  12  X  17  in. 

each 

2506. 

do. 

do. 

16X21  » 

(I 

2506). 

do. 

do. 

18  X  2S  II 

2507. 

do. 

do. 

20  X  26  11 

II 

2508. 

do. 

do. 

23  X  31  II 

<1 

2509. 

do. 

do. 

27  X  34  .< 

2510. 

do. 

do. 

31  X  42  II 

II 

2520. 

Drawing  Board,  white  pine,  hardwood  ledges 
sunk  in  slots  bushed  with  metal,  to  allow 
pansion, . 

attached  by  screws 
contraction  or  cx- 
.  16x21  in.  each 

2521. 

do. 

do. 

20X26  « 

2522. 

do. 

do. 

23x31  II 

2522). 

do. 

do. 

26X38  II  « 

2523. 

do. 

do. 

31X42  I.  H 

2524. 

do. 

do. 

33x55  II 

2525. 

do.  do.  36x60  u  •* 

The  above  prices  cover  crating  for  shipment. 

2530.  Drfiwinjj  Boftrd,  white  pine,  Imn 

2531.  do. 

2532.  do. 

2533.  do. 

2534.  do. 

2535.  do. 


:hvood  ledges,  IG  X  21  in 
20  X  2G 
211  X  .‘31 
31  X  42 
.33  X  .OG 
3GX  GO 


each  S 


The  Drawing  Boards  Nos.  IMO  to  posse.'is  all  the  Qualities  a  good  and  trne  board 
should  have.  They  are  of  white  pine,  glued  np  to  the  required  «idth,  with  the  hcarUside 
of  each  piece  of  wood  to  the  surface.  A  pair  of  hardwood  ledges  is  screwed  to  the  back : 
the  screws  pass  through  the  ledges  in  oblong  slots  with  metal  bu.sbings.  which  fit  closely 
under  the  heads  and  yet  allow  the  screws  to  more  freely  when  dra^rn  by  the  contraction 
of  the  board.  A  series  of  grooves  is  sunk  in  the  board  on  the  under  side.  These  grooves 
take  the  transverse  strength  out  of  the  wood  to  allow  it  to  bo  controlled  by  the  ledges, 
leaving  at  the  same  timo  its  longitudinal  strength  nearly  unimpaired- 


To  make  the  working  edge  perfectly  smooth,  allowing  easy  movement  of  the 
T  square,  a  strip  of  ebony  is  let  into  one  end  of  the  board.  'Jlie  strip  is  sawed  apart  at 
about  every  inch  to  allow  for  contraction  of  the  board. 


EXTRA  LARGE  DRAWING  BOARDS. 

Ship’g  These  boards  are  of  the  be.*«t  selected  white  pine  with  hnrdwood  ledges 

weight  and  arc  the  very  best  boards  that  cau  be  made.  We  carry  the  more  current 
about  sizes  in  stock  ;  other  sizes  are  made  to  order. 


ISO  Ib 

2538. 

Pioewood  Drawing  Board.  30  X 

72  in.  ... 

.  each 

230  lb 

•< 

do. 

do. 

36  X 

84  .4  ... 

.  41 

120  S. 

do. 

do. 

42  X 

GO  ..  ... 

44 

130  lb 

« 

do. 

do. 

42  X 

72  «  ... 

.  «• 

IdO  lb 

.4 

do. 

do. 

42  X 

84  <4  ... 

155  lb 

u 

do. 

do. 

42  X 

06  *4  ... 

140  Ib 

.« 

do. 

do. 

43  X 

72  »  ... 

i  41 

155  Ib 

.. 

do. 

do. 

48  X 

84  .4  ... 

Ci 

175  lb 

« 

do. 

do. 

48  X 

06  .»  ... 

.  *4 

195  lb 

.4 

do. 

do. 

48  X 

108  •«  ... 

215  lb 

44 

do. 

do. 

48  X 

120  ««  ... 

200  lb 

44 

do. 

do. 

04  X 

96  .4  ... 

44 

220  lb 

44 

do. 

do. 

54  X 

108 . 

.  <4 

235  lb 

44 

do. 

do. 

54  X 

120  ^  ... 

44 

233  lb 

it 

do. 

do. 

60  X 

06  «  ... 

245  S> 

44 

do. 

do. 

80  X 

108  .4  ... 

255  Ib 

1C 

do. 

do. 

80  X 

120  4.  ... 

44 

The  above  prices  cover  crating  for  shipment. 
For  Trestles  and  Horses  for  Boards,  see  page  178. 


K  &  E  TAliALLEL.  ATTACHMENT 

FOR  ORAWINO  BOAUUS  ANI>  TABLBS. 


The  K  A  EF.irallel  Attachment  inaureaabaoiotely  parallel  motion  of  the  straightedge 
whether  sot  bori/ontal  or  at  an  angle.  The  setting  is  ouickly  effected  hy  releasing  and 
lightening  the  clnrapa  which  hold  the  straightedge  to  the  board.  In  the  same  way  the 
eeraightedge  can  he  readily  removed  when  a  T  square  is  to  be  used  on  the  board.  The 
attachm«nt  can  ho  applied  ivithout  other  directions  than  the  above  cut  conveys,  to  any 
board  baung  lodges  or  availahlo  space  underneath. 

The  bxtnrc-s  consist  of  2  doulde  and  2  single  pulleys,  (one  of  which  is  adjustable  for 
tension  of  the  cord),  2  clamps,  tbo  cord,  and  the  straightedge. 


2547  A.  Fixtures  for  K  &  E  Parallel  Attachment  (except  stralght- 


2547  B. 

do. 

do. 

edge)  for  boards  j  in.  thick 

»  .i  1  ..  M 

2547  C. 

do. 

do. 

«  «  l^  M  U 

2547  D. 

do. 

do. 

»  u  13  ..  .. 

2517  old  No. 

2,:i9M. 

When  ordering,  please  state  thickness  and  size  o(  the  drawing  board. 


aNo.  2r)40. 

2548.  Hardwood  Straightedge  for  K  &  E  Parallel  Attachment, 

for  boards  26  31  42  35  CO  73  84  90  108  120  in. 

each  S 

2AtS  is  old  No.  2519  P. 


No.  N  2549.  with  T. 

N  2549.  Maple  Straightedge,  xylonite  (transparent)  lined,  for 
K  &  E  Parallel  Attachment, 

for  boards  26  31  42  65  60  72  84  96  in. 

each  $ 

N25^fl  is  old  N0.2M9  8. 

T.  Lodge  on  straightedge,  for  pencils  and  small  tools, 

T.  is  old  No.  )?549T. 


add 

per  foot  $ 


TRESTLES  AND  HORSES 

FOR  DRA'VVING  BOARDS. 


Wooden  Trestles,  made  to  onler  only.  Jn  ordering,  state  size  of  board,  to 
determine  length  and  spread  of  trestle. 


Ship’s 

weight  No.  2052  C.  No.  2552  D. 

about 

42  ib  2552  A.  Wooden  Horses,  light  construction,  37  in.  higlj, 

35  in.  long . each  $ 

42  1b  2552  B.  do.  do.  like  No.  25S2A,  fine  quality,  37  in. 

high,  85  in.  long .  «t 

48  ih  2552  C.  do.  do.  fine  quality,  with  removable  Sloping 

Ledges,  37  in.  high,  35  in.  long  ....  t» 

48  tt)  2552  0.  Adjustable  Wooden  Horses,  fine  quality,  30  in.  long, 
adjustable  for  height  from  37  to  47  in.  on  level 
or  slope .  It 


The  above  prices  cover  criting  for  shipment. 
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SIMPLEX 


DRAWING  TABLE. 


No.  2564  N. 


No.  2564  N. 

Ship's 

-weight 

2554N.  Simplex  Drawing  Tabic,  38  in.  high,  board  36x0Oin.,  about 

drawer  with  lock,  24X32X2J  in . each  $  150  a. 


The  Simplex  Drawing  Table  ia  aubatantially  conatructeil;  the  top  ia  a  high-grade 
drawing  board.  ITiia  ia  a  very  rigid  and  durable  table,  well  adapted  for  the  drafting 
room  in  technical  achoola. 

Quotations  on  other  sizes  of  these  tables  or  on  modiScatioua  in  design,  promptly 
furnished. 


K  &  E  Parallel  Ruling  Attachment  (page  177)  can  be  applied  to  the  Simplex  Tablet. 

The  above  pricee  cover  crating  lor  shipment. 


UNIQUE 

FOLDING  TRESTLES 

AVITH  DTJAAVIjSTG  BOARD. 


Ship’ff 

wtiight 

about 


03  III  2554^.  Unique  Trestle,  Hardwood,  fine  Drawing 

Board  23  X  31 

70  ib  2555. 

do. 

do.  “ 

••  31  X  42 

eo  lb  2556. 

do. 

do.  ••  “ 

..  33  X  or, 

no  B>  2556^. 

do. 

do.  •*  « 

.1  3G  X  CO 

00  lb  2557.  UniqucTrestle,  Hardwood, plainDrawingBoarfl23  X  31 

70  lb  2558. 

do. 

do.  •<  « 

..  31  X  42 

80  lb  2559. 

do. 

do.  ««  «« 

..  33  X  nr, 

no  lb  2559^. 

do. 

do.  «(  (c 

..  36  X  60 

The  UnlQoe  Folding  Trestles  combine  simplioity  of  conatmction  with  great  range  of 
adjostment  and  firmness  in  anj  position.  The  range  of  adjostment  is  from  SI  to  41  inches 
for  height,  and  from  horizontal  to  about -ISdegrees  for  slant  of  board.  When  folded,  these 
trestles  ocenp^  bat  a  few  inches  in  thickness. 

K  &  E  Parallel  Ruling  AHachment  (page  177),  can  be  applied  to  these  boards. 


Tbc  above  prices  cover  crating  for  shipment. 


No.  2060.  2561  with  Acces¬ 

sory  T.  $ 


2560.  College  Drawing  Table,  polished  ash  top,  21x24  in.  .  .  .  each  S 
25S1.  do.  do.  ..  »  22x26 

These  tables  are  crated  for  shipment  Avithout  extra  charge. 

ACCESSORIES  FOR  COLLEGE  DRAWING  TABLES. 

T.  Top  Shelf,  6i  in.  wide,  remaining  horizontal  at  any 

inclination  of  tlie  table  top . extra  each  3 

D.  Top  Shelf  as  above,  but  with  two  drawers  .  .  .  «*  «» 

Casters  on  College  Drawing  Tables  (2  casters  and  1  iron  foot), 

extra,  per  table 


Ghip'g 

weight 

about 

60  ib 
66  lb 


Onr  College  Drawing  Tables  possess  all  the  features  of  an  efficient  and  satisfactory 

DRAWING  STAND  FOR  THE  CLASS  ROOM. 

The  top  is  of  ashwood,  highly  finished,  and  can  be  clamped  horizontal  or  at  any 
angle  by  a  convciiiently  placed  clamp,  which  locks  it  absolutely  and  rigidly.  It  is 
attached  to  a  strong  spindle,  on  which  it  can  be  rotated  after  releasing  the  clamping 
screw.  There  is  a  sliding  coUar  with  a  clomp  screw  on  the  spindle,  by  clamping  which, 
the  height  of  the  table  is  regulated-  The  table  stands  SO  inches  high  and  can  he  raised 
to  42  inches,  and  the  top  can  he  placed  at  any  height  within  this  range  or  at  any  inclina¬ 
tion  The  top  shelf  or  ledge  (see  cut  No.  2561  with  T.)  for  drawing  instruments,  inks, 
etc.,  remains  horizontal  at  any  inclination  of  the  table  top. 


FAVORITE 

DRAWING  TABLES 


The  Favorite  Drawing  Tables  are  in  use  lu  a  good  many  oflices  and  draft¬ 
ing  rooms  and  in  colleges  and  schools  of  the  very  liighcst  standing.  They 
give  such  perfect  satisfaction  that  we  confidently  recommend  them  as  the  best  of 
all  in  materia],  workmanship  and  practical  construction.  They  arc  more  rigid 
and  durabie  than  most  drawing  tables  and  have  valuable  improvements  which 
are  not  found  on  other  tables.  Owing  to  their  elegant  appearance  they  are  also 
an  ornament  to  any  ofHce,  studio  or  library. 

The  adjusting  and  clamping  of  the  lop  to  any  desired  slant  is  clone  by 
shifting  a  lever  conveniently  placed  under  the  front  of  the  table  lop,  wliich  locks 
the  clamp  absolutely. 

The  jointed  Bracket  Arm.  holding  tlie  Shelf  and  Drawer,  can  be  readily 
moved  to  an}’  desired  point  on  either  side  of  the  table  and  raises  or  lowers 
with  the  table  top. 

The  Iron  Footrest,  which  is  detachable,  is  an  improvement  of  value,  and 
is  ornamental.  It  admits  of  a  comfortable  position  while  working. 

The  tables  are  provided  with  casters  (on  two  of  the  legs);  the  third  leg  has 
an  iron  foot  to  prevent  the  table  from  rolling,  e.xcept  wlien  the  iron  foot  is  lifted 
off  the  floor. 


No.  2570.  No.  2671  with  Accessories  B.  C.  E. 


FAVORI'rB  JDKAWmG  TABLES, 


2570.  Favorite  Drawing  Table,  ash  or  oak  Top  21  X  24  in.  .  .  .  each  S 

2571.  do.  do.  *1  *«  “  <*  22X  20  »..  .  ** 

M.  Polished  Mahogany  Top . extra  « 


ACCESSORIES 

FURNISHED  TO  ORDER  WITH  FAVORITE  DRAWINO  TABLES. 

A.  Folding  Arm  with  plain  Shelf . each  $ 

B.  do.  <<  Shelf  and  Drawer  with  Lock  ....  « 

C.  Detachable  Iron  Footrest .  •* 

E.  Top  Shelf,  without  Drawers .  « 

F.  do.  with  two  ‘t  .  « 

G.  Folding  Arm  with  large  Shelf,  Drawer,  etc.,  as  shown 

with  table  No.  2574  on  next  page .  4t 


These  Tables  are  crated  for  shipment  without  extra  charge. 


Sbip'g 

weight 

about 

70  lb 

76  lb 


184 


PAVORITE  DRAAVIXG  TAJ5I.E, 

SPECIALLY  ADAPTED  FOR  WATER-COLOR  WORK. 


fihip'cr 

weight 

about 


?5  tt»  2574.  Favorite  Drawing  Table,  ash  or  oak  Top  21  x  26  in., 
Folding  Arm  with  large  Shelf,  Drawer  with  Lock, 


and  two  Holders  for  water  glasses . each  S 

M.  Polished  3Iahogany  Top . extra 


For  Accessories,  see  page  183. 


DEAFTSMEIf’S  STOOLS 

These  stools  are  of  practical  constraction  and  cspeciallr 
designed  for  the  requirements  of  the  draftsman.  Ther  are  of 
good  quality  and  finnl;’  mounted  on  iron  base,  with  casters, 
to  allow  them  to  be  easily  moved  along  the  drawing  board. 

80  1b  2593*1. Draftsman’s  Stool,  caneseat,  20Hd. each  g 
85  lb  2593*2.  do.  do.  do.  264  <«  •< 

40  lb  2593*3.  do.  do.  do.  32.}  t<  u 

35  ib  2593-4,  do.  do.  swiveling  cane  seat  with 

screw;  raising  of  sent  indepenrlent  of 
swiveling  device,  23.4  in.,  cane  seat,  each  $ 

*0  lb  2593*5.  do.  do.  26}  «  do.  «« 

«5  lb  2593-G.  do.  do.  32}  «  do. 

The  above  prices  cover  crating  for  shipment. 


No.  2593-6. 


YAYOniT^  DRAWIjSra  TABLES 


WITH  WHEEL  LIFT. 

These  tables  are  provided  with  a  wheel  lift  consisting  of  a  rack  and  pinion 
movement,  which  raises  and  lowers  the  tabic  top.  This  lift  is  worked  by 
a  large  hand  wheel,  and  is  so  simple  to  operate  that  a  child  can  handle  it. 


No.  2.'576  with  Accessories,  A.  F.  $ 

fihip’g 

weight 

aboat 

2575.  Favorite  Drawing  Table,  ash  or  oak  Top  21  X  24  in.  .  .  each  S  75  tb 

2576.  do.  do.  **  *•  **  «  23  X  26  «  .  .  >*  75  ft 

M.  Polished  Mahogany  Top . extra  u 

For  Accessories,  see  page  183. 


These  Tables  are  crated  for  shipment  withoat  extra  charge. 


FAVOTIITE  DRAWING  TAIiLE 

WITH  WHEEL  LIFT. 


This  Table  has  the  Wheel  Lift  for  raising  and  lowering  the  table  top,  as 
described  on  the  preceding  page.  It  can  be  converted  into  an  Ea.sel  by  setting 
the  hinged  lower  edge  of  the  table  top  at  right  angles,  where  it  is  held  by 
catches.  The  rack  for  studies,  shown  in  the  cut,  can  be  folded  behind 
the  table  top  wdien  not  in  use. 


ghip-g  JU  iNo.vJtj/awitn  Accessories, B.C.  § 

weight  Jf 

about 

80  ft.  2578.  Favorite  Drawing  Table,  Polished  Ash  Top  20  X  20  in.  each  $ 
FOR  ACCESSORIES,  SEE  PAGE  183. 

These  Tables  are  crated  for  shipment  without  extra  charge. 
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OFFICE 


FAVORITE  DRAWnSTG  TABLES. 


The  top  of  these  Tables  ia  a  fine  white  pine  drawing  board.  On  each  of  the  two 
colamna  ia  a  rack  and  pinion  for  raising  and  lowering  the  top  and  a  patent  clamping 
attachment  for  adjusting  the  slant.  The  two  racks  and  pinions  are  operated  by  one 
wheel  (Wheel-lift)  and  the  two  clamps  for  the  table  top  are  locked  by  one  lever,  the 
handle  of  which  is  at  the  front  edge  of  the  table.  The  footrest  is  of  hardwood.  These 
tables  are  of  very  fine  quality  and  highly  finished. 


2583-1.  Oftlce  Drawing  Table,  with  Drawing  Board  36  x  60  in.,  each  15  ^ 

2583-2.  do.  do.  «  .<  «  42  X  73  *•  »  30o  ft 

These  Tables  are  crated  for  shipment  without  extra  charge. 


ACCESSORIES 

FOR  "OFFICE'^  DRAWING  TABLES. 

R.  Folding  Arm  with  Shelf . each  $ 

S.  Folding  Arm  with  Shelf  and  Drawer  with  Lock  ....  •» 

T.  Bracket  with  Hardwood  Cabinet  with  2  Drawers  with 

Locks . . 

K  A  E  Parallel  Attachment  (page  177)  can  be  applied  to  these  tables. 


AMERICAN  DRAWIA^G  TAJ3EE. 

The  “American”  is  a  very  practical  drawing  table,  rigid,  fiiihstantinl , 
capable  of  free  adjustment,  and  durable.  It  is  ilO  in.  bigii  and  ran  be  raised  to 
48  in.  by  a  rack  and  pinion  in  each  of  the  two  iron  standards,  operated  by  one 
large  hand  wheel.  The  top  is  a  white  pine  drawing  board  of  fine  quality, 
hinged  to  the  standards.  It  can  be  slanted,  up  to  the  vertical,  when  it 
can  be  used  as  an  upright  board.  It  is  held  rigid  by  iron  rod.s  with  clamp 
screws.  The  footboard  is  of  hardwood. 


220  Ib 

2590  A. 

American  Drawing  Table,  board 

31  X  42  in. 

2S0  lb 

2590  B. 

do. 

do. 

33  X  55  “ 

210  tb 

2590  C. 

do. 

do. 

36  X  60  .* 

250  tb 

2590  D. 

do. 

do. 

30  X  72  “ 

275  1b 

2590  E. 

do. 

do. 

42  X  72 

340  lb 

2590  F. 

do. 

do. 

42  X  84  .. 

350  lb 

2590  G. 

do. 

do. 

42  X  06  .« 

330  fi) 

2590  H. 

do. 

do. 

48  X  72  «. 

350  1b 

2590  1. 

do. 

do. 

48  X  84  .» 

375  lb 

2590  K. 

do. 

do. 

48  X  06  « 

400  Si 

2590  L. 

do. 

do. 

48  X  108.. 

425  S 

2590  M. 

do. 

do. 

48  X  120*. 

450  S 

2590  0. 

do. 

do. 

54  X  120.. 

each  $ 


Those  Tables  are  crated  for  shipment  without  extra  charsu. 


ACCESSORIES  FOR  AMERICAN  DRAWING  TABLES. 

P  3.  Jointed  Arm  with  plain  Shelf . each  $ 

R  3.  “  “  *•  Shelf  and  one  Drawer  with  Lock  .  .  “ 

T  3.  Bracket  with  Hardwood  Cabinet  with  8  Drawers, 

10  X  02  X  3  in.  inside,  with  Locks .  •• 

The  K  &  E  PARALLEL  ATTACHMENT,  page  177,  can  be  applied  to  these  tables. 


HUDSON  DRAWING  TABUES. 


The  Hudson  Tables  arc  of  practical  design,  and  well  made.  (See  de¬ 
scription,  page  166.) 

Wc  frequently  furnish  drawing  tables  of  these  and  similar  styles  in 
large  lots  to  Schoojs  and  Drafting  Rooms,  and  solicit  an  opportunity  to  submit 
designs  and  estimates  when  drawing  tables  are  wanted. 


To  reduce  cost  of  Iranspariaiion,  Hudson  Drawing  Tables  Nos.  2599  C  to  2599  W 
are  now  built  with  the  main  parts  BOLTED  to  allow  of  their  being  “KNOCKED  DOWN" 
for  compact  crating.  Vhis  construction  permits  of  setting  up  or  taking  down  these 
tables,  quickly  and  easily,  makes  them  very  convenient  to  move  or  transport,  and 
does  not  detract  in  any  degree  from  their  strength  or  rigidity. 

Raising  Blocks  2  in.  or  Sin.  high  furnished  with  all  Hudson  Drawing 
Tables,  if  desired,  without  extra  charge. 


SWp'g 

weight 

2bODt 


186  ft  2599  W.  Hudson  Drawing  Table,  hardwood.  The  top  is^a  drawing 
board  of  white  pine  S3  X  55  inches.  The  table  stands 
86  in.  high.  Two  drawers  20  X  24  X  4  in.  inside. 

Cabinet,  about  lOJ  X  29  x  20  in.,  with  grooves  for 
drawing  boards.  Made  to  Order  only. 

This  type  represents  a  special  drawing  table  with  cabinet  for  storing  drawing 
boards,  suitable  for  schools. 

We  make  drawing  tables  according  to  design  or  speclllcatlons. 

We  solicit  correspondence  and  cheerfully  furnish  estimates. 


KEUFFEL  &  ESSER  CO..  NEW  YORK 


HUDSO^T  DRAWIXG^  TABLES 


No.  2599  C, 


ihip’g 

roigbt 

bout 


Hudson  Drawing  Table,  hardwood.  The  top  i.s  a  drawing 
board  of  while  pine  33  x  55  inches.  Two  drawers, 

20  X  24  X  4  in.  iueide.  The  table  stands  30  in.  high,  each  $ 


No.  2599  F. 


HUDSON’  DU^VWTXG  TABLES. 


2599N.  Hudson  D^a^\•ing  Talilc,  hardwood.  The  top  is  a  white  pine  Ship’s 

drawing  hoard,  42x84  inches.  One  drawer  20X^4X4  in.  weight 

inside,  with  partitioned  sliding  tray;  other  drawer  26X37  About 

X4  in.  inside.  The  table  stands  34  in.  high,  and  is  fur¬ 
nished  with  raising  blocks  3  in.  high .  each  $  250  ib 


2599S.  Hudson  Dra-wing  Table,  hardwood.  The  top  is  a  drawing 
board  of  white  pine,  43  X  84  inches.  Two  drawers 
20  X  24  X  4  in. ,  one  of  them  with  partitioned  sliding 
tray.  Paneled  cabinet  with  4  drawers  81  X  42  X  2j 
in.  inside,  with  guard  across  rear  end  to  prevent 
papers  from  working  over  the  end.  The  table  stands 
34  in.  high  and  is  provided  with  raising  blocks  3 
in.  high . each  $ 


No.  2599  S. 


MAGAZINE  DRAWING  TABLE 


QUARTERED  OAK,  FINEST  GOLDEN  OAK  FINISH. 


A  COMPACT.  PRACTICAL  COMBINATION  OF  DRAWING  TABLE  AND  CHEST  OF  DRAWERS. 


Ship’g 
weight 
abont  2594. 


No.  2594. 


Magazine  Drawing  Table,  quartered  oak,  fine&t  golden  oak 


360  » 


finish 


each  $ 


This  combined  Chest  and  Drawing  Table  is  34  in.  high.  The  sides  and 
back  of  the  chest  are  paneled.  7  drawers  81  X  42  in.,  2^  in.  deep,  with  lock. 
The  drawers  have  a  guard  across  the  rear  end  to  prevent  papers  from  work¬ 
ing  out.  The  top  is  a  fine  drawing  board  35  X  48  in.,  of  selected  white  pine, 
and  is  hinged  to  a  sliding  frame,  on  which  it  can  be  slanted  by  means  of  sup¬ 
ports  catching  in  tooth  plates.  This  sliding  frame  can  be  moved  out  beyond 
the  front  edge  of  the  chest  (os  shown  in  cut)  where  it  is  held  by  a  catch 
engaging  automatically  in  a  rack.  The  spaces  on  the  top  of  the  table,  under 
the  drawing  board,  can  he  used  for  tools,  etc. 


CHESTS  OF  DHAWEHS 


No.  2m. 


2595.  Chest  of  Drawers,  quartered  oak,  paneled,  finest  golden 

oak  finish,  33  in,  high,  top  35  X  48  in,,  7  drawers  31  X 
42  in.,  2J  in.  deep,  with  guard  across  the  rear  end  to 
prevent  papers  from  working  out,  drawers  with  Lock  .  each  $ 

2596.  Chest  of  Drawers,  hardwood,  paneled,  antique  oak  finish 

similar  to  No.  2505,  33  in.  high,  top  35  X  48  in.,  8 
drawers  31  X  42  in. ,  2i  in.  deep,  with  guard  across  the 
rear  end  to  prevent  papers  from  working  out  (no  lock) .  »« 


The  above  prices  cover  crating  for  shipment. 

Chests  of  drawers  of  other  dimensions  or  design  made  to  order  from  drawings 
and  specifications. 


Ship's 

weight 

abont 

lb 


320  Ib 


CHESTS  OF  DRAWERS,  IN  SECTIONS. 


QUARTERED  OAK,  FINEST  GOLDEN  OAK  FINISH. 


BhipV 

v/eight 

about 

390  It 


No.  2597, 
]5.  B.  D.  E. 
$ 


2597  B.  Regular  Section,  4  Drawers  31  X42x2i  in.  inside  .  ,  ,  each  $ 
2597C.  Special  Section.  4_  Drawers  15iX20X2l  in.,  2  0^^-673 
15AX42x2A  in.  inside  and  3  full  length  Compartraents 
for  rolls  of  paper  etc.,  both  ends  with  door  with  spring 

catch .  M 

6  in,  inside .  «« 

2597 D.  Polished  Hardwood  Top  35x48  in .  a 

2597  E.  ««  Cl  Base .  «< 

2597  F.  “  «c  Sanitary  Base .  <« 

2597  K.  Special  Section,  8  Drawers  20X31X2J  in.  inside . 

2597M.  Cl  11  with  1  deep  Drawer  with  Lock,  31  X42x6  in.  inside. 

The  above  prices  cover  crating  for  shipment. 

These  Sectional  Chests,  consisting  of  base,  sections  and  top,  admit  of  arbitrarv 
change  in  the  capacity  of  the  composite  chest,  in  much  the  same  manner  as  such  cbange'a 
may  he  effected  in  the  well-known  sectional  book  cases.  They  are  of  quartered  oak,  golden 
oak  finish  and  of  very  best  workmanship. 

The  drawers  in  Sections  (B.  and  C.)  are  simnltaneously  locked  or  unlocked  by  an 
ingenious  device,  A  chest  consisting  of  two  sections  with  Imse  E,  mul  top  is  SH  in,  high. 
Sections  B.  and  C.  are  16!^  in.  high.  Section  M  Sin.,  Base  E.  SM  in.,  Base  F.  ^6‘A  in. 

The  drawers  have  a  guard  across  the  rear  end  to  prevent  papers  from  worldng  ont. 

CHESTS  OF  DRAWERS  IN  SECTIONS 

of  other  sizes,  tor  storing  drawings,  tracings  and  paper,  made  to  order.  When  writing  tor  esll- 
mates  piaasa  give  ali  pariicuiars,  such  as  dimensions  of  chest,  number  and  depth  of  drawers,  kind 
and  finish  ol  wood,  whether  drawers  are  to  be  on  rollers,  with  iock,  etc.,  etc. 


CHESTS  OF  DliAWEHS  SECTIONS. 

HARDWOOD,  ANTIQUE  OAK  FINISH. 


2598  B.  Regular  Section  of  4  Drawers,  31  X  42  X  in.  inside  .  each  S  83Q  it 


2598  D.  Polished  Hardwood  Top,  3.5  X  48  in . *» 

2598  E.  <<  «  Base . 

2598  F.  ««  “  Sanitary  Base,  16^  in.  high . . 


2598  M.  Special  section  with  one  deep  drawer  31  X  42  X  0  in.  inside  « 

The  above  prices  cover  cratine  for  shipment. 

These  Sectional  Chests,  consisting  of  base,  sections  and  top,  admit  of 
arbitrary  changes  in  the  capacity  of  the  composite  chest,  in  much  the  same 
manner  as  such  changes  may  be  effected  in  the  well-kno'WTi  sectional  book 
cases.  They  are  thoroughly  well  made,  of  hardwood,  antique  oak  finish.  The 
drawers  have  a  guard  across  the  rear  end  to  prevent  papers  from  working 
out  (no  lock). 

Section  B  is  14A  in.  high, — Section  M,  8  in. — Base  E,  3^  in, — Base  F,  .16^  in. 

CHESTS  OF  DRAWERS  IN  SECTIONS 

el  other  sizes,  for  storing  drawings,  tracings  and  paper,  made  to  order.  When  writing  lor  estimates 
please  give  all  particulars,  such  as  dimensions  of  chest,  number  and  depth  of  drawers,  kind  and  finish 
o1  wood,  whether  drawers  are  to  be  on  rollers,  with  lock,  etc.,  etc. 


DRAWING  PINS  ok  THUMP  TACKS 


No.  2022.  2636.  2641.  2Gol.  N  2662. 

irmE  KICKEL  SILVER  TACKS. 

TOOL  STEEL  POtNTS,  SCREWED  AND  RJVETED  ONE  DOZEN  ON  A  CARD. 
ROUND  HEAD.  BEVELED  HEAO. 

2622.  ^  in.  diam . doz.  $  |  2632.  i  in.  diam . doz.  $ 

2624.  ^  u  M  .  .  .  .  M  2634.  A  •»  . 

2626.  I .  2636.  I  ••  . 

mOKEL  SILVER  TACKS. 

HiCHLr  FINISHED.  STEEL  POINTS  SWAGED 
ROUND  HEAD. 

One  Gross  per  Box.  One  Dozen  on  a  Card. 

2640.  I  in.  diam . gross  $  I  2643.  §  in.  diam,  cr.  §  doz.  $ 

2641.  i  **  '  2644.  i  «  “  .. 

N2642.S  “  .  .  .  .  I  264B.  J  ..  ..  .. 

BKASS  TACKS. 

HIGHLY  FINISHED.  STEEL  POINTS  SWAGED. 

ROUND  HEAD. 

One  Gross  per  Box.  One  Dozen  on  a  Card. 

26BO.  §  in.  diam.  ....  gross  $  2663.  f  in.  diam.  gr.  doz.  $ 

2661.  i  “  ....  “  N2654.  i  . .  .. 

N2662.  “  ....  '*  2655.  \  .*  «  «  <• 

STEEL  TACKS. 

NICKELPLATEO.  STEEL  POINTS  SWAGED. 

ROUND  HEAD. 

One  Gross  per  Box.  One  Dozen  on  a  Card. 

2660.  f  in.  diam . gross  $  2663,  §  in.  diam.  gr.  do/..  $ 

2661.  i  «  “  ....  N2664.  ^  ..  ..  a  .• 

N2662.  g  "  “  ....  “  2665.  |  ..  »  ..  .i 

FOR  STAMPED  STEEL  TACKS,  SEE  NEXT  PAGE. 


One  Box  of  100. 

2677.  ^  in.  cliani . doz.  S 

2678.  {f.  «  ..  ...... 

2679.  Ys  “  •• 

26771.  A  ..  box  of  12  each 


One  Dozen  on  a  Card. 

2677C.  §  in.  diam . doz.  $ 

2678C.V8  . . 

2679C.-iPc  “  . 


NICKEI^PLATED. 


One  Box  of  1 00. 

2677N.  }  in.  cliain . box  5 

2678N.  ..  .  .  .  .  « 

2679N.  .<  . 


One  Dozen  on  a  Card. 
2677NC.  2  in.  diam.  .  .  .  doz.  S 
2B78NC.rV  “  “  ■  ■  ■  " 

2679NC.-,"j  ..  a  ... 


These  Sfnraped  Steel  Tacks  are  made  of  one  piece  ot  tough,  hard 
Rleol  (especially  nmilo  for  this  purpose)  and  are  of  tno  very  bo.st  rjuality. 
Tlioy  liavo  needle  finished  points,  80  that  they  make  an  oxcGMent  substitute 
for  the  regular  thumb  tacks  whenever  a  lower  priced  article  la  desired. 


TACK  LIFTER. 


2680.  Tacklificr  and  Paper  Knife,  Brass,  J^ickelplated,  5^  in.  .  .  each  $ 

A  bandy  and  simple  instrument  for  extracting  thumb  tacks.  The 
end  of  the  lifter  is  inserted  under  the  head  of  tlie  tack  which  it  takes 
out  without  bendinc  tbe  point  or  N\Tencbing  off  the  head,  as  is  frequently 
the  ca.se  when  a  knife  is  used. 

Tlio  handle  of  this  instrument  is  a  Paperknife,  useful  for  removing 
drawings  which  have  been  glued  to  the  board,  etc. 

(See  also  Lead  Pencil  File  and  Tackliftor  page  224). 


HORKCEFITERS. 


2691.  do.  with  nickel  silver  rim,  J  in.  diam.  ...  « 


PAPER  CUTTERS. 


2701.  Handy  Paper  Cutter,  Nickelplated . each  $ 

2703.  Safety  Paper  Cutter,  «  .  •* 

These  little  inalrnmonts  are  of  import.Tnt  gorvice  to  Draftsmen  for  cnttin^ 
drawings  from  the  board  as  well  as  for  cnttmg  any  kind  of  paper  or  Dnstol  boarrl.  They 
are  fllid  along  the  rnler  or  T  Square  and  will  not  injure  its  edge,  as  an  ordinary  knife  would 
do.  The  blade  of  these  Cutters  can  he  a^Unstcd  to  cut  only  the  thickness  ot  the  paper 
withoat  striking  the  drawing  board.  'Fhe  knife  of  No.  2701  is  set  and  clamped,  while  the 
cotter  of  No- 2703  ig  adjiiRtable  by  means  of  the  thumbscrew  projec  ting  ab  jve  the  instrn- 
ment.  The  knife  can  be  removed  from  either  instrument,  for  Hbarponing, 

PAPERWEIGHTS. 

2705.  Paperweight,  Shot  in  lined  chamois  hag  impervious 

to  lead  dust:  a  very  practical  paperweight,  about 
2  pounds . each  $ 

2706.  Paperweight,  like  No.  2705,  but  weight  about  3  pounds  •• 


2710.  Lead  Paperweight,  covered  with  leather,  about 

4  X  3-{  X  f  in.,  about  23  pounds,  each  S 
2715.  Iron  Paperweight,  rouud.  *.vith  knob,  about  2  pound.s,  .  .  .  each  S 

This  Iron  Paperweight  Is  finely  finished  and  cloth  lined.  The  knobs  are  of 
polished  hardwood. 

AKELAJSTSAS  Oil.  STO^^ES. 


No.  2720. 


2720.  -Arkansas  Oil  Stone,  hard,  in  case  with  cover,  about  3  in.  .  .  each  $ 


2730  N..  do. 

A 


do.  do.  knife  blade,  about  3iXjXi  in,  «» 

For  Paperweight  and  Ink  Bottle  Holder,  see  No.  3018,  page  206. 
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BOU-KGEOLS’  WATER  COEORS. 


]n  octagonal  crystal  jars  with  cover  forming  saucer. 


2914. 

Blown  Orlirc 

8.  Light  Bed 

Burnt  Sii-niia 

59.  Baw  Sienna 

Burnt  Urn h>T 

31.  K.iw  Undicr 

•1 ! .  Bra.''oii’s  Blood 

9.  Vandyke  Brown 

88.  Indian  Itod 

34.  Y’’elIow  Ochre  each  ^ 

2315. 

60.  BrilliiiiH  Vi'llow 

28.  Lamp  Bl;ick 

•I-l-  Brown  PiiiK 

22.  JSaplo.-J  Yellow 

8.  Chinese  Wliitc 

46.  Neutral  Tint 

'17.  Dark  Purple 

59.  Olive  Green 

21).  Greou  Luke 

13.  Payne’s  Grey 

(il.  Hooker's  Green 

4*1.  Venetian  Bed 

4/3.  llulinn  Pink 

87.  Violet  Dark  K.\lra 

00.  Ivory  J31nck 

each 

2916. 

0.  Antwerp  Blue 

14.  Indigo 

92.  Brown  .Madder 

16,  Lemon  Yellow 

TjT.  (jlironie  Groeu,  Dnrk 

7.  I’rii.ssian  Blue 

.*■)■).  Chrome  Green,  I.ijrlit 

60.  Prussian  Green 

.56.  Chrome  Green.  .Medium 

105.  Boso  Cariliame,  Darlc 

18.  Ciirome  Y ellow 

104.  Bo.'C  Cai'lhame,  Light 

19.  Chrome  Y’ellow,  Dark 

03.  Sap  Green 

C7.  C’rinison  Lake 

100.  Scarlet  Lake 

109.  Cypress  Green.  D.irk 

42.  Sepia 

108.  Cypre.-^s  Green,  Jjight 

75.  Ultramarine  Bine.  Dark 

1 1 .  EnieruM  Green 

74.  Ultramarine  Blue,  Lighi 

12.  Ciumbo;:e 

86.  Violet  Light  Extra 

96.  Geninl  11111  Bose 

4o.  "Warm  Sepia  each  * 

1 17.  Cadmium  Tleei'. 

95.  Certilean  Blue 

114.  Cadmium  Lemon 

113.  Cobalt  Blue 

115.  Cadmium  Vellov/ 

102.  i\Iadder  Lake,  Dark 

5.  Celestial  Blue 

101.  jiladder  Lake,  Light 

eacu  i 

2318. 

110.  Indian  A'ellow 

80.  Vermiliun  Dark 

<9.  Vermilion  Light 

each  ^ 

I 
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2320.  1.  Antwerp  Blue 
-J.  Bi.-iire 
3.  Blue  Black 
*4.  British  Ink 
5.  Brown  Ochre 
G.  Brown  Fiuk 
=*“7.  Bronze 

8.  Burnt  Sienna 

9.  Burnt  Umber 
IM.  Charcoal  Grey 

til.').  CiiineBd  Blue 

10.  Chinese  White 
M.  Chrome,  Deep 
pj.  do.  liCnion 
32.  do.  OrnnKO 

11.  do.  Yellow 


12.  Colocuo  Earth 
*  1&  Cnnatant  White 
tllS.  C.vprus  Umber 
15.  DraRon'.s  JUond 
17.  Flake  White 
lU.  Hooker's  Grcc-n, 
No.  1 

20.  do  do.  2 
ZL  Indian  Bed 
2-1.  Ivory  Black 
K.  King's  Yellow 
2(i.  Lamp  Black 
27.  Light  Bed 
two.  Mnuve 
tll7.  Naples  Yellow 

(deep) 


2921.  9(3.  Alizarin  Crimson  16.  Emerald  Green 


102. 

do. 

Green 

18.  Gamboge 

103, 

da. 

Orange 

21.  Indigo 

KM. 

Scarlet 

105. 

do. 

Yellow 

I06.  Loltch's  Blue 

V'  49.  Black  Lead  1119.  Madder  Carmine 

50.  Brown  Madder  (Aliz-inn) 

51.  Carmine  Lake  04.  MarsY'clluw 

5'J.  Crimson  Lake  55.  Kcutral  Orange 

118.  Cyanine  Blue  81.  Olive  Green 


2.S. 

29. 

:t0. 

3:t. 

101. 

.^1. 

.^3. 

.y>. 

S7. 

40. 

42. 

43. 

41. 

47. 

48. 


1120. 

56. 

57. 

58. 
41. 

59. 
61. 
C2. 


Naples  Yellow 
Neiitrril  Tim 
New  Blue 
Pnyue’H  Grey 
Pennnnciii  Blue 
Brussiiiii  Blut.' 

do.  (irc'.-n 
B.aw  Sienna 
ilaw  Umber 
Boman  Oebre 
Torre  Vc-rte 
Vandyke  Brown 
Venetian  Bed 
Yelhiw  I.ake 
Yellow  Ochre 


CAKE  or  PAN 
Full  Half 


do/..  •‘S 


$ 


Orange  ^latbler 
(Alizarin) 
Ihirple  Lake 
Boninn  Sepia 
Buben’s  iNfaddcr 
Snp  Green 
Scarlet  LaKc 
Sepia 

^Ya^m  Sopia 

doz. 


2922. n4.  Cadmium  L  emon  76. 
69.  do.  Orange  76. 
68.  do.  Yelh^w  67. 
t]2l.  Cadmium  Yellowtl'iS. 

(extra  pale)  1124. 
63.  Cobalt  Blue  1107. 
V7.  do.  Green 
71.  French  Blue  64. 

tl'.5L  French  Ultra*  7d. 

mariDe 

74.  Indian  Purple  1106. 
S3.  Indian  Yellow 


Intense  Blue  08. 

Lemon  Yellow  Oy. 

Mars  Orange  77. 

Mineral  Grey 
Mineral  Violet  70. 

Emerald  Oxide  CO. 

of  Chrome  tj09. 
Orange  Vermilion 
Oxide  of  45. 

Chromium  125. 

do.  transparent  81. 


Permanent  Mauve 
Permanent  Violet 
Pale  Cadmium 
Yellow 
Pure  Scarlet 
Scarlet  Vermilion 
Ultramarine 

Ash-grey 
Yermilinu 
Veronese  Green 
Viridian 

doz. 


2323.  66.  AnreoUn 

91.  Aurora  Yellow 
67.  Burnt  Carmine 
70.  Carmine 
S9.  Cerulean  Blue 
11*46.  Cobalt  Yellow 
S3.  Field's  Orange 
Vermilion 


110.  Gallstone 

86.  Madder  Carmine 

111.  do.  Lake 
tl27.  New  Olive  Green 

78.  Pink  Madder 
92.  Primrose  AureoHn 


82.  Purple  Madder 
11'J.  Bose  Doree 
DO.  Scarlet  Madder 
SO.  Bose  bladder 
6.1.  Violet  Carminn 
DS.  Yellow  Carmine 

doz. 


2924.  64.  Ultramarine  Ash  Blue.  doz. 

2925.  66-  Genuine  Ultramarine  . . ^  Cako,  each  S 


Colors  marked  *  are  made  ONLY  In  CAKES,  and  tho:e  marked  t  ONLY  In  PANS. 


EMPTY  JAPAXNED  TIX  BOXES. 

for  Moist  Colors  in  Pans. 


No.  2951. 


2950.  For  G  full  or  12  liulf  Pons . each  $ 

2951.  «  8  ••  1C,  a  ..  <• 

2953.  »  10  «  20  ..  .  •• 

2954.  «•  12  •«  24  .*  ■«  •* 

2955.  ..  IG  32  . ■ .  « 

2956.  «  13  ••  .L  2G  u  ..  .. 

2958.  ..  24  ..  u  48  ••  « 

These  boxes  nre  fitted  for  the  moist  colors  listed  on  page  L'OO. 

Emshes  are  listed  on  pages  1*08  etc. 


No.  2061. 

WINSOR  &  NEWTON'S  WATER  COLORS. 


2960-2.  Chinese  White,  In  large  tube . each  $ 

2960-3.  Chinese  White,  in  small  tube . « 

W&N  Liquids  In  bottles,  |  2964.  Carmine . each  $ 


2960.  Chinese  White  .  .  each  $  2965.  Indelible  Brown  Ink,  •< 

2961.  Indian  Ink  ....  «  2966.  Front’s  Brown  .  .  .  >« 

2962.  O.x'gall . 2967.  Sepia . . 

2963.  Gold  Ink . .  2968.  Blue . u 


Ul:ick,  Waterproof. 

I23C9.  ' 

!2989U.c;i. 

2969F.  .  a 

<<  General. 

2970.  “ 

2S70D. 

2970E. 

2970F.  >. 

[’nrminc. 

|2971. 

2971D. 

2971  E.  ‘• 

2971F.  '■ 

Scjiilft. 

12972. 

29720.  •• 

2972E.  .. 

2972F.  “ 

Veniiilioii. 

,2973. 

29730.  ‘ 

2973E  “ 

2973F.  .. 

liiick  red. 

12974. 

29740.  . 

2974E  .. 

2974F.  .> 

Blue. 

2975.  .* 

29750. 

2975E.  .< 

2975F.  .< 

G  I'oeu. 

2976.  «• 

129760.  “ 

2976E. 

2976F. 

Violet. 

2977.  • 

29770.  - 

2977E.  •• 

2977F.  .c 

I  ndigo. 

2978.  .. 

29780.  “ 

2978E.  .. 

;2978F.  .. 

Brown. 

2979. 

29790.  “ 

2979E.  -« 

i2979F.  c. 

Yellow. 

2980.  .. 

29800.  •. 

2980E. 

12980F.  .. 

Ornnge.  2981.  ««  [29310.  “ 

2981E.  .. 

i2981F.  “ 

No.  298r>. 

2086. 

2087. 

Higgins'  Drawing 

Board 

3  07.. 

G  oz. 

14  oz. 

Jialf  gallon 

gallon 

and  Library  J^aste 

2985. 

29850. 

2985E. 

298'5H. 

2985G. 

each  $ 

Higgins'  Taurine 

2  oz. 

4  oz. 

i  pint 

pint 

quart. 

i 

^Iiicilagc, 

each  $ 

2986. 

2986C. 

2*9860. 

2986E. 

2986F. 

Higgins’  Office 

4  oz. 

7  oz. 

, 

Pa.«te, 

2987C. 

29870. 

• 

each  $ 

COLUMBIA 

LIQUID  INDELIBLE  DRAWING  INKS. 


Columbia  Indelible  Inks  meet  .all  the  renoiremenis  of  n  perfect  Dr.'in’inr;  Ink,  i.  e. 
:bc-y  tire  alwuyri  reiuly  I'or  ti-se  jiikI  always  uniform  in  quality  an«l  color;  they  How  freely. 

•  Iry  rctulily,  atnl  are  not  apt  to^tuiu.  This  brand  of  ink  nmy  be  thoroughly  relied  upon 
for  general  drafting  purposes. 

All  these  Inks  are  indelible  in  that  they  will  not  re-diasolve  after  drying,  a  feature 
variously  descrii^ed  as  indelible,  waterproof,  washable,  etc.  Lines  dr.awn  with  these  inks 
will  not  blur  nor  be  defaced  by  brush  tints,  even  frequently  applied,  or  by  exposure  tn 
moisture  in  out-door  use. 

The  Colored  Coljmbia  Drawing  Inks  are  perfect  inks  of  their  kind,  inchldini;  tlie  blue 
which  is  (he  uio.st  diflicult  color,  and  which  ha.H  not  been  produced  in  perfection  in  any 
other  ink.  They  all  are  freely  miscible  for  producing  other  tints. 

Columbia  Iiik.s  Nos.  3000  to  3009  are  put  up  In  round  hotfles  provided  irith  our 
iur.jroved  ink  filler.  This  consists  of  a  gla.s.s  tube  with  flattened  capillary  end.  wluL-li 
can  be  in'-erted  bf'l'rot'ii  the  l-ludes  of  a  drawing  pen  and  i.s  provided  with  a  rubber 
suction  bulb  eiiclose'l  in  a  righl  annular  collar,  which  protcct-s  it  during  transportation 
and  Serves  ns  a  handle  to  prevent  detleetinn  of  the  tube  when  filling  a  pen.  This  device  i  s 
>0  cleanly  that  it  dispenses  with  tlio  usual  wiping  of  the  pen  after  tilling  (no  pen-wiper). 
There  is  no  soiling  of  the  pen  or  ringers  (or  of  the  dra^ving),  and  the  glass  tiller  cunuol 
become  soft  and  limp. 


No.  3000. 


Columbia  Indelible  Drawin*' 

3000.  Black . each  $ 

3001.  Brown . “ 

3002.  Blue . •* 

3003.  Green . «« 

3004.  Scarlet . •• 


Ink,  round  bottle,  improved  glass  filler, 

3005.  Carmine  ....  each  $ 

3006.  Yellow .  ** 

3007.  Vermilion . 

3008.  Orange . 

3009.  Violet .  “ 


For  bottle  holders  for  Columbia  Ink,  see  Nos.  301 8  and  301 9,  page  206. 


COLUMBIA 

LIQUID  rUDBLIBLE  DBAWTNG  INKS 

IN  LARGE  IlOTTLEis. 


Columbia 

IHDCllDUS 
QRAwiria  INK 


QUARTER  PINTS. 


Black, 

.  ,  .  3000  C,  each  $ 

Brown, 

.  .  .  3001  C,  .* 

Blue, 

.  .  .  3002  C, 

Green, 

.  .  .  3003  C,  *• 

Scarlet, 

.  .  .  3004  C,  “ 

Carmine, 

.  .  ,  3005  C,  « 

Yellow, 

.  .  .  3006  C,  M 

Vermilion, 

.  .  .  3007  C,  « 

Orange, 

.  .  .  3008  C,  « 

Violet, 

.  .  .  3009C,  » 

HALF  PINTS. 

Black, 

.  .  .  3000  D, each 

Brown, 

.  .  .  3001  D,  .. 

Blue, 

.  .  .  3002  D,  « 

Green, 

.  .  .  3003  D,  « 

Scarlet, 

.  .  .  3004  D, 

Carmine, 

.  .  .  3005  0,  « 

Yellow, 

.  .  .  3006  D,  « 

Vermilion, 

.  .  .  3007  0,  « 

Orange, 

.  .  .  3008  D,  ci 

Violet, 

.  .  .  3009  0,  *i 

Black, 

PINTS. 

.  .  3000  E, 

each  $ 

Brown, 

.  .  3001  E, 

Blue, 

.  .  3002  E, 

Green, 

.  .  3003  E, 

Scarlet, 

.  3004  E, 

Carmine, 

.  .  3005  E. 

Y'ellow, 

.  .  3006  E, 

Vermilion,  . 

.  .  3007  E, 

Orange, 

.  .  3008  E, 

Violet, 

.  .  3009  E, 

Black, 

QUARTS. 

.  .  3000  F, 

each 

Brown, 

.  .  3001  F, 

Blue, 

-  .  3002  F, 

Green, 

.  .  3003  F, 

Scarlet, 

.  .  3004  F, 

Carmine, 

.  .  3005  F, 

Yellow, 

.  .  3006  F, 

Vermilion,  . 

.  .  3007  F, 

Orange, 

.  .  3008  F, 

Violet, 

.  .  3009  F. 

COLOUED  COLU1MJ3LV  LNKS  tN"  SETS. 


No.  3010. 


No.  3011. 


3010.  I^olisliecl  Maliog.'iny  Box,  containing  6  bottles  of  any 

colors  of  Nos.  3000  to  3009,  set  $ 

301 1.  Plain  'Wooden  Box,  containing  6  bottles  of  any 

colors  of  Nos.  3000  to  3(K)9,  set  $ 


NO-RINKLE" --I 

CQJUOR 


No.  3013. 


No.  3014. 


3012.  "NO-RINKLE-BLAK.”  A  black  liquid  for  filling  in  with 

a  brush  between  lines  on  Tracing  Cloth,  without  wrink¬ 
ling  the  cloth,  thus  insuring  perfect  contact  in  photo¬ 
printing;  J  oz.  bottle . per  bottle  $ 

3013.  “NO-RINKLE"  Tracing  Cloth  Colors.  Carmine,  Scarlet, 

Vermilion,  Brick  Red,  Blue,  Violet,  Brown,  Yellow, 

Orange,  Green,  Brass;  oz.  bottle . per  bottle  $ 

By  using  “No-Binkle”  colors,  the  scale  to  which  a  tracing  is  made  remains  unaffected. 
“Xo-RinkJe”  colors  are  in  a  liaoid  state  ready  for  nse,  and  may  ho  applied  with  a  soft 
brush,  as  with  water  colors. 


30UW.  “CRY.STALLINE”  INK,  White . per  bottle  $ 

3014R.  "  »  ••  Red . » 

3014Y.  “  «  “  Yellow . •*  •* 


In  extra-large,  wide-necked  bottles.  For  writing  and  drawing  on  blueprints. 
The  white  ink  shows  snow  white  without  any  yellowish  tinge. 


INKOFF. 


Xo.  8010. 


3016.  INKOFK  (Pnlented).  Draflsman’s  Oiitfil,  iiicliiiiing :  otic 
bottle  of  InkofT,  an  iissortnicnt  of  Blotters  for  alisorbing, 

Clollis  for  ^vjpi□g  the  ink  from  the  Tracing  Clotli,  and 
Directions  for  use . per  outtlL  •$ 


IKK-I50TTLE  HOLD E1?S, 


No.  3018.  3010. 

3018.  Ink  bottle  Holder  and  Papci  weight,  iron,  enmnelcd, 

weight  about  3  pounds . . 

The  bottlo  is  iuBerted  from  below  and  socurotl  bya  hayonet  Uaii! 
it  will  bold  nny  of  the  drawing  ink  bottles  generally  used. 


3019.  Ink  bottle  Holder,  iron,  bronzed,  weight  about  8  oz . each  $ 

This  liokler  is  ailapted  for  cither  Columbia  Jiiks,  (both  tho  square  and  tlie  roand 
bottle,)  or  Higgins'.  The  bottle  is  held  by  a  stetd  spring  iu.serted  tlirougb  one  of  tlie  open¬ 
ings  ifi  the  sides  of  the  holder:  for  Cnlnuibia  Inks  through  tlie  opening  marked  C.  for 
Higgins'  thrungli  that  marked  H. 

'i'b.-  liuliler  is  of  iron,  with  a  neat  bronze  finish  anil  sliapod  to  guard  against  tipping. 


Cl  LINES  E  AN  D  INDIA  INKS 

TKADF.MARK:  K.  Az  K.  CO. 


No.  3030  N.  3030  N-2.  3031  III.  3031  V. 

3030N.  Sqiijirr;,  bluck,  gill  figure?;.  Super  Super,  3§  in.  long  .  .  cuke  $ 
3030N-2.  *«  “  “  “  •»  small, 2Jin.long  «« 

3031  III.  Obloiii;,  lihick,  2’,Mn.  long . 

3031  V.  ••  -  2i  ..  « . 

Our  No.  3031,  III,  V,  India  inks  are  of  exlra^fine  quality;  the  very  finest  that 
arc  made.  As  ALL  the  patterns  of  fine  India  inks  are  imitated  in  cheap  grades  and 
are  so  minutely  copied  that  it  is  practically  impossible  to  tel!  the  counterfeit  from  the 
genuine  by  inspection,  we  mark  our  extra  fine  inks  with  our  trademark  and  initials. 
This  enables  the  buyer  to  have  our  guaranty  that  the  ink  is  the  genuine,  fine  article 
and  not  an  imitation. 

We  highly  recommend  these  fine  inks  to  Draftsmen  and  Artists. 


BRUSHES. 


Ad  tho  qaolitF  of  brushes  cannot  bo  exactly  described,  and  as  illnstratioDs  cannot 
be  made  to  sho^  quality,  we  mention  that  all  (be  brushes  we  list  are  tho  very 
beat  of  their  rcapective  kind.  They  are  always  of  tho  kind  of  hair  indicated  without 
adolteration  or  substitution,  and  each  size  contains  (be  proper  quantity  of  hair.  The 
namberinc  of  tho  various  aizes  of  our  brushes  has  not  been  chaneod  in  forty  years. 


Dlnstrations  full  size. 


1 


M 


3102.  Camel  Hair,  in  Quilla, 

Ho.  12846678 
each  $ 


KEUFFEL  a  eSSER  CO.  NEW  VQWK 


BRUSHES 


lUuutrattouH  full  »ize. 


3120.  Bliick  Sable,  round,  in  AlbutH,  bliick  llaudle, 
No.  1  2  4  6  8  10  12  14 

cncli  S 


3121.  Reel  Sable,  round,  in  Albutii,  blnck  Handle, 


Please  note  that  ours  are  real  sable  brushes.  We  emphasize  this, 
because  all  srades  of  sable  hair,  on  account  of  advances  in  prices,  hare 
been  extensively  adulterated.  Ileal  sable  brushes  form  a  liner  point, 
retain  thia  point  longer  than  others,  and  remain  elastic. 


KEUFFgL  a  ESSCR  CO,  NEW  YORK 
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No.  3130  -3. 

3136.  Camel  Hair  Sky  or  Wash  Brush,  extra-fine,  round,  in  Albata, 

No.  1  2  3 

each  S 

3137.  Camel  Hair  Sky  or  Wash  Brush,  extra-fine,  fiat,  in  Albata, 

No.  1  2  3 

each  $ 

CHINA  AND  GLASSWARE. 


3150.  Keullel  &  Esaer  Co.  Pat.  Ink  Slab,  China,  with  cover,  IJ  x4J  in. 

each  $ 


No.  8164. 

No.  3100. 

3154. 

Slate  Ink  Cup,  with  glass 

cover,  8J  X  3^  in. 

. each 

$ 

3160. 

Nest  of  Cabinet  Saucers,  6 

in  set,  2|  in. 

.  set 

$ 

3161. 

do.  0 

■■  23  .■ 

.  M 

3162. 

do.  6 

ii  (1  3|  n 

.  «l 

3163. 

do.  0 

it  n  8J  it 

.  41 

3164. 

do.  deep  4 

Ii  11  23  .1 

.  41 

3165. 

do.  “  4 

“  it  a 

.  Ii 

3166. 

do.  “  4 

ti  it  33  « 

.  14 

A  “ 

ifest  of  e  ”  consists  of  6  saucers  and  cover  ;  a  “  Nest  of  4  ”  of  8  saucers  and 

cover. 

—  2ia  — 


KCUF-FEI-  ft  ESSER  CO.  NEW  YORK 


CHINA  AND  GLASSWARE. 


3174.  Ink  or  Color  Sin.b,  3  Weils,  3  Slopes,  2*  X  4 


K  &  E  STEEL  PEi^S 


,KEOFFEL&  ESSER  CO. 

NO.  3201  NO.  3201  I 

CROW  QUILL  PEN 


KEUFFEL&  ESSER  CO.. 

I  No.  0203  NO  3203  I 

DRAV;iNG  AND  LETTERING  PENS  ; 


215 
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KEUFFEL  &  ESSER  CO,  NEW  YORK 


K  &  E  STEEL  PENS 


3206.  Keailel  &  Esser  Co.  Crow  Quill  Pens,  (Jso.  3200). 

in  improved  Holders  with  cork  finger  piece,  each  $ 
Card  of  10  Pons  No.  320G,  in  improved  Holders  with 

cork  finger  piece . per  card 


S  T  E  E  I.  P  E  X  S , 

JOSEPH  GILLOTT’S. 

3210.  Lithographic  Crow  Quill  Pens,  (No.  Go9),  doz.  cards  $  f 

3210B.  do.  do.  do.  (No.  C59B),  one  gross  per 

3211.  Superfine  long  sliouhler  Crow  (^uill  Pen.s, 

(No.  850) . doz.  card.s  •‘5:  < 

3212.  Lithographic  l^cns,  (No.  290) .  *« 

3212B.  do.  do.  (No.  2901*), . one  gross  per 

3213.  ]\Iapping  Pens,  (No.  291) . doz.  cards  S  < 

3213B.  do.  do.  (No.  201B),  . f»ne  gross  ]«t 

A  “card”  Las  1-  jiuns  and  I  lioliler. 

3214.  Mapping  or  Ladies’ Pens,  (No.  170)  .  .  gross 

3215.  Lettering  Pens,  (No.  303) .  «• 

3216.  do.  (No.  404) . 


PENS, 


FRENCH 


c 


No.  31217. 


3217.  Crow  Quill  Pens,  each  wiili  Holder,  .  .  doz.  cards  $  card  S 

A  “  card  ”  haa  12  pens,  each  "svith  holder. 


ROAD  P  E  K  S  . 


2^0.  8.j32.  (see  paye  isr;. 

These  pens  have  two  fine  equal  iwinta  aud  arc  used  as  road  pen.s  in  map  dra^viny. 


K  &  E  PEISTHOLDERS. 


m^VEL  S  ESXS  K.V 

mmmmsurnm 


No.  3220. 

3220.  Improved  Crow  Quill  Penholder . each  S 


No.  3221 

3221.  Improved  Lettering  Penholder . each  $ 

These  holders  for  crow  quill  and  lettering  pens  are  of  tho  thickness 
of  an  ordinary  penholder,  a  great  improvement  over  tho  thin  sticks 
generally  used. 


For  Round  Writing  Pens  etc.,  see  page  227. 


PArZA:NT  (FREEHAND)  LETTERmO  PE^s^^S 


■witli  Ink  Reservoir. 


No.  000  0®  0123456 

BRASS. 


3224.  Puyz.int  Letlering  Pens,  Brass,  Nos.  0,  00,  000 . each  .$ 

3224.  do.  do.  Nos.  1.  2,  3.  4,  5.  6 . 

2225.  do.  do.  Set  of  six  pens, 

,  Nos.  1  to  6,  in  partitioned  paper  box  .  .  set 

NICKEL  SILVER. 

3224  S.  Payzant  Lettering  Pena,  Nicke!  Silver,  Nos.  1,  2,  3,  4,  5,  6.  .  .  each 

3225  S.  do.  do.  Set  of  six  pens, 

Nos.  1  to  6,  in  partitioned  paper  bo.’c  .  .  set 

The  Payzant  Lettering  Pens  are  particularly  adapted  for  lettering 
Engineers’  and  Architects'  drawings  and  for  the  use  of  Merchants  in  writing 
price  tags,  show  cards,  etc. 

The  usual  method  of  forming  heavy  letters  with  a  fine  pen  is  slow  and 
tedious  work  and  but  few  draftsmen  arc  capable  of  executing  neat  lettering 
with  reasonable  rapidity.  Therefore,  the  Payzant  Lettering  Pens  supply  a 
long  felt  want  at  the  drafting  table,  ns  the  letters  are  completely  formed  in  a 
single  stroke  in  one-quarter  of  the  time  needed  for  outlining  and  filling  in 
each  letter  with  a  fine  pen. 

There  is  no  knack  in  acquiring  a  facile  use  of  these  pens,  as  the  marking 
point  is  constructed  to  produce  the  same  gauge  of  line  no  matter  in  what 
direction  the  pen  is  moved  over  the  paper.  Owing  to  the  absolute  uniformity 
of  the  lines  in  width  and  density,  any  draftsman,  novice  or  expert,  can  do  finer 
and  neater  lettering  with  these  pens  than  by  the  fine-pen  method.  It  is 
unnecessary,  even  on  the  finest  plans,  to  carefully  draw  the  letters  in  pencil 
before  inking;  a  rough  draft  to  obtain  proper  spacing  is  all  that  Is  needed. 

The  reservoir  attachment  gives  the  No.  1  pen  a  capacity  of  100  or  more 
words  with  each  filling  of  ink;  the  capacity  of  the  smaller  sizes  is  progressively 
greater. 


For  border  lines  or  any  heavy  line  work  these  pens  are  far  superior  lo 
I  he  usual  ruling  pen,  as  25  to  30  feet  can  easily  be  ruled  without  re-filling  the 
reservoir.  There  are  no  delicate  parts  lo  get  out  of  order  and  with  ordinary 
care  a  set  of  these  pens  will  last  a  lifetime. 

These  pens  are  manufactured  in  nine  graded  sizes  in  brass,  and  in  six 
graded  sizes  in  nickel  silver.  We  give  a  few  reproductions  of  letters  made 
with  them. 


L  0  c 

No.  1.  No.  2.  No.  8.  No.  4. 


K  s 


Vertica 


S/op/ny. 

8t  WIDE.. 


JiEKra  SepeJI 


Fac-similc  of  letters  made  with  Payzant  Pens. 


Suererc.stion8  for  iisingr  the  Payzant  Block  liCttcriiig:  Pen: 

Fill  the  lien  by  quill  or  dropper,  the  eame  as  a  ruling  pen  is  filled :  never  dip  it 
into  the  ink. 

After  filling,  adjust  the  nibs  to  the  proper  feeding  distance,  and  test  on  scrap 

paper. 

Should  the  pen  become  clogged  while  in  use,  open  the  nibs  slightly  and  insert 
the  edge  of  a  piece  of  paper. 

On  drawings  for  which  a  fine  finish  is  desired,  add  sharp  corners  to  the  letters 
with  a  fine  peu  aud  shade  as  required. 

After  using,  open  the  reservoir  (by  loosening  the  clamp  screw)  and  clean  thoroughly. 


Uil'J  ■  f- 

DRAWtNUI-ZNen 

S£UFFi:LS  [;iER'C( 


AWlHcPENe 

^'""Draughts 

AEsserco. 

^,££f »  fo.  •  ■-  *  •  Mr 


prracont| 

^  KEUFi 


3300.  Paragon  Pencils,  extra  fine  quality,  hc.xagon,  yellow 
polish  and  gilt:  2B,  B,  IIB.  F,  JI,  IHI.  SIT,  4II, 

511,  011 . per  do/,.  $ 


Oiir  riir.igon  Pencils  .'incl  Colored  Pom  ils  are  of  tbe  very  best  qtiivlity  and  posseps 
p.ll  the  merits  of  other  best  makes  OFt.ablishcd  in  this  market.  They  excel  in  correctness 
£,iJ  uniformity  of  grading,  and  cost  less  than  other  eimilar  pencils.  ^Yo  ftUly  warrant  these 
pencils  and  ask  that  they  be  ylvoii  n.  tri.xl. 


KEUFFEL 


& 


ESSEK  CO’S. 


K  &,  E  DETAIL  PEXCILS. 


J^EAD  PEA"  GILS. 


No.  8348. 


3348.  1C,  A  E.  Co.  Detail  PeuciLs,  hexagon,  gilt, 

Nos.  2,  3,  4,  .5 . gross  $  tloz.  $ 

We  recommend  these  Detail  Pencils  as  being  of  oxcollcnt  quality 
and  carefully  graded. 


PENCIL  HOLDERS. 


No.  8349. 


3349,  Holder  for  pencil  stumps,  4A  in.  hexagonal,  metal  ferrule  .  each  $ 


4 


PENCILS. 


No.  3S80. 


3380.  Koli-i-noor  Pencils,  hexagon,  yellow  polish,  6  B,  6  E  4  B 

3  B,  BB.  B,  F,  I-IB,  11,  IIH,  3  H,  4  H,  6  11.  6  li,  7  II, 

8  H,  9  n . each  S 

3381.  Koh-i-noor  Copying  Pencils .  << 


No.  3383. 

3383.  Koh-i-noor  Artist  Pencils,  yellow  polish,  C  B,  5  B  4  B 
3  B.  BB.  B,  P,  HB  ,£1.  HH,  3  II,  4  11,  5  H.  6  II,  7  H. 

.  8  U,  9  IJ . each  $ 


No.  3352 


3352.  Eldorado  Drawing  Pencils,  hexagon,  gilt., 

Nos.  C  B,  5  B.  4  B.  3  B.  BB.  B.  P.  HB.  II  HH. 

8  H.  4  U.  5  H,  C  H.  7  H.  8  H,  9  H . cloz.  $ 

IrAT{DT>rUTlI^S  KOH-I-XOOTl  PEXOIXS, 


doz.  $ 


3398.  Dixon’s  Colored  Pencils,  in  boxes, 

box  of  7  13  assorted  colors, 

per  box  $ 

LUMBER  ORAYOlSrS. 


No.  N8405. 

N3404.  “Favorite”  Lumber  Crayons. 

NJiOJiaoId  Black . per  dozen  $ 

No.  3405  B.  Blue . “  “ 

Red . - 

N3405.  Dixon's  Colored  Crayons,  4AxA  in.,  paper  covered.  Yellow, 

Terra  Cotta,  Red,  Blue,  Green . doz.  $ 

NSlOSia  old  No.  3405  A. 


EKASIXCr  SiriELj)S, 


No.  ■M]0. 

3410.  Nickel  silver  Erasin';  Sliicl'l  for  Drafisnu  ii,  2'i  X  in.  .  .  earli  >i 

3411.  fttccl  tio.  . 2j  X  J'-V  “  .  .  ‘ 

3412.  Xylonite  do.  nickelphitt-d  .  u 


SPOXGE  EUHBEK 

for  Cleaning  Drawings. 


3414.  Sponge  Rubber,  with  solid  bach,  1x1x1  in . each  s* 

34UV.  do.  .  2i  X  !■;  X  . . . 

.'(114  IB  old  No  310G: 

3ii«isoldNo.3«rr.  alba  KUBBEK. 

The  ALI3A  is  a  hiKh-crado  ernsor.  of  sinoorh  finish  and  exfcptional  purity.  II 
takea  hold  reinlily.  will  not  miiudt'o  nor  stain  the  paper  and  rciain.s  its  exi'ellc-jii  onul 
itirii  .'or  a  lone  time. 

Xl  _  No.  3-118. 

3418.  Alim  Ink  Eraser,  oblong,  ^  X  A  X  i  in . per  cake  ^ 

3419.  do.  “  ‘  3A  X  §  X  i!  “ . "  •* 

K  <Sl  E  PEIAJiLE  RUBJiEK. 


3452.  Pliable  Rubber,  gray,  flat,  24  20  12  8  to  lb. 

per  cake  $ 


STEEL  EKASEES. 


f 


No.  34R0. 

3480.  isleel  Ernser  with  Ion"  blade.  Hone  Handle.  Domestic  .  .  each  S 

3481.  do.  “  Coco  “  «  .  .  “ 


Ko.  n4SC. 


3485.  Steel  Eraser  with  short  blade.  Bone  Ilnnclle,  Domestic  .  .  each  S 

3486.  do.  •«  «  “  Coco  ••  -  «4 


LEAD  PENCIL  FILE. 


No.  3488. 


3488.  Lead  Pencil  Pile  and  Tack  Lifter,  G  in . each  $ 

A  convenioDt  little  tool.  con.^istln«  of  a  steel  61e  vrltb  a  steel  tack  lifter 
at  the  eod,  black  wooden  haocUe. 


PENCIL  POTXTEES. 

These  Pencil  Pointers  coubisi  of  12  sheets  made  into  a  block. 


No3.  3507  and  3508. 

Flint  Paper  . 

3507.  Pencil  Pointer  with  wooden  handle,  1  j  X  4  in . each  $ 

Emery  Paper 

3508.  Pencil  Pointer  with  wooden  handle,  like  No.  3507  hut  of 

emery  paper,  IJ  x  4  in . . 


PENCIL  SHARPENERS 


No.  3511. 


3511.  “Useful”  Pencil  Pointer  and  Paper  Weight,  iron,  enam¬ 
eled,  about  IJ  lbs . each  S 

Tlio  UaefnI  Pencil  Slinrpcner  ia  n  roller  corered  with  flint  piiner  and 
moanted  in  a  heavy  luctal  box  with  cloth-lined  bottom-  The  roller  has 
eiffht  faces  and.  therefore,  wi-1  hast  a  long  time.  The  box  catches  the 
debris,  and  is  he.'v^T  cnoufrh  to  require  no  bolding  when  sharpening  a 
pencil  while  the  other  hand  is  engaged-  It  is  aPo  .a  good  paper  weight. 
With  each  pencil  pointer  we  furuishgextra  sandpaper  coverings  for  the 
roller. 


3517.  Dexter  Pencil  Sharpener, . each  S 

N3518.  Dexter  Pencil  Sharpener  fitted  with  druftsinon’s  special 

cutters .  « 

These  cotters  of  XSSia  take  off  wood  only,  leaving  lend  exposed: 
lead  may  be  pointed  on  file  or  :!andpaper  to  suit  requirements. 

The  Dexter  is  the  most  satisfactory  hand  feed  pencil  sharpener 
that  can  be  produced.  The  twin  milling  cutters  are  made  of  the  best  tool 
steel  for  the  cutting  of  graphite,  n  guarantee  of  long  service.  This 
machine  sharpens  all  sizes  of  pencils,  and  has  n  point  adjuster  which 
enables  the  user  to  produce  any  desired  point  from  blunt  to  line.  When 
the  pencil  is  thoroughly  sharpened  the  cutters  no  longer  function,  which 
feature  necessarily  makes  for  considerablu  saving  in  pencil  expense. 

The  frame  i.s  of  steel,  heavily  nickelplated  and  highly  polished. 
Transparent  shaving  receptacle  adjusts  itself  to  any  position,  couse- 
quently  the  sharpener  can  he  suspended  from  abtive.  placed  on  the 
wall,  or  fastened  to  desk  or  table.  This  machine  u  of  the  highest  grade 
workmanship  and  is  beautifully  finished. 


F,  SOENNECKEN’S  system  of  ornamental  writing,  oiilleil  Jtouncl  Writ¬ 
ing,  hardly  needs  any  recommendation  on  our  part. 

The  ^ilethodicat  Text-Book  for  self-instruction  is  a  complete  guide  for 
acquiring  this  beautiful  hand  in  a  very  short  time  (ten  to  fourteen  lesions 
«ulllce  for  a  complete  course  in  schools).  There  is  scarcely  any  professiroi  or 
husincss  but  could  advantageously  make  tisc  of  this  writing  in  many  ways. 

It  enables  Engineers,  Architects  and  Draftsmen  to  letter  drawings,  maps, 
etc.,  in  Round  Writing,  elegantly  and  quickly. 

Bankers  and  Merchants  will  find  it  most  valuable  and  appropriate  in 
hen<]iiig  books,  filling  out  check  blanks,  price  lists,  etc.,  etc. 

Insurance  Companies  and  Lawyers  cannot  use  more  di.stincL  letters  fur 
filling  out  or  writing  policies  and  legal  documents. 

Storekeepers  cun  write  neat  show  cards  or  price  tags  in  this  luwid. 


IN  ORDER  TO  LEARN  ROUND  WRITING 

It  is  indispensable  to  thoroughly  study  and  strictly  observe  the  directions  given 
in  the 

METHODICAL  TEXT  BOOK 

especially  with  respect  to  the  holding  of  the  pen  anri  to  the  excrcise.s  in  writing. 

The  book  plainly  shows  the  scientific  principles  on  which  this  Writing 
System  is  based;  all  efforts  to  master  it  by  using  the  pens  without  the  Text 
Book  will  be  unsuccessful,  and  a  vain  waste  of  time  and  labor.  Correct  and 
artistic  execution  of  the  characters  does  not  depend  on 

ADROITNESS  OF  HAND, 

as  may  be  the  general  impression,  but  merely  on  the  thorough  knowledge  of  the 
manner  of  holding  the  pen  and  of  the  system  of  the  characters  as  exhibited 
in  the 


METHODICAL  TEXT  BOOK. 

3520.  Methodical  Text-Book  to  Round  Writing  by  P.  Soenn’kokkn, 

(published  by  Kki«ffbl& Essee  Co.,  New  York)  including 
an  assortment  of  25  single  and  double-pointed  pens.  .  .  .  each  $ 

3521.  do.  do.  do.  Book  without  pens .  u 

3522.  do.  do.  do.  do.  bound  in  cloth, 

with  an  assortment  of  25  pens .  tt 

3523.  Copy  Book  without  InstriictionB  (School 

Ed.)  including  an  assortment  of  25 

single  and  double-pointed  pens .  « 

3524.  do.  do.  do.  Book  without  pens .  «« 


Each  gross  or  quarter-gross  box  contains  Pens  of  one  number  only. 


DRAFTSMAN’S  ARPITABETS 

BY 

KEUFFEL  &  ESSER  CO. 


AjffCDEFi#(33 


3570.  Draftsman’s  Alphabets,  cloth  bound,  board  cover  with  gilt 

imprint,  size  7  X  lOJ  in . each  S 


Tbe  above  ent  shows  reduced  specimens  of  our  " Drahsman's  Alphabet”,  which 
gives  on  31  pages  a  large  -variety  of  Alphabets,  Numbers,  Topographical  Bigns,  etc. 
It  will  be  found  moat  useful  to  draftsmen  as  tho  selection  is  made  with  great  care,  and 
the  letters  are  engraved  with  reference  to  practical  use,  so  that  each  letter,  number  or 
sign  may  be  copied  without  diflBculty. 


3571.  Students'  Alphabets,  a  selection  of  the  most  useful  alpha¬ 
bets  from  aboye  book,  paper  cover  . each  $ 
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THi:  IMPROVED 

hi^cko:n"ixg  machine. 

PJCKFECT  ]^rEOIIA^^CAL,  C^VLCULAa’OF 


4005.  Keckonin^  Machine,  G  figure.?  for  Multiplicand  or  Divisor, 

7  figures  for  Multiplier  or  Quotient,  12  figures  for 
Product  or  Dividend;  with  Directions . each  S 

4006.  do.  do.  8  figures  for  Multiplic.and  or  Divisor, 

9  figures  for  Multiplier  or  Quotient,  16  figure.s  for 
Profluct  or  Dividend;  Avitb  Directions . each  S 

4007.  do.  do.  10  figures  for  MuUipUcuml  orDivjsor, 

11  figures  for  Multiplier  or  Quotient,  20  figures  for 
Product  or  Dividend;  with  Directions . each  $ 

Tha  K  4  E  Improved  Reckonina  Machines  which  wc  now  offer,  represent  the  most  ad- 
TADced  progress  in  the  art  of  making  mechanical  calculators.  Thor  embody  the  latest  im- 
proveraents,  which  fact  considerably  increases  their  value  ns  savors  of  time  and  menial 
drudgery,  and  is  a  guarantee  of  accuracy.  They  ore  porfect  instruments,  both  mechani¬ 
cally  and  in  their  functions. 


&  ESSER  CO.  NEW  YORK 


Send  us  your  machines  for  repairs.  Estimates  cheerfully  submitted. 
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Any  arithmetical  problem 

from  multiplicatiou,  division,  simple  addition  and  subtraction  to  the  most 
intricate  calculations,  can  be  solved  with  this  instrument,  without  mental 
effort,  and  with  unfailing  accuracy  and  surprising  rapidity. 

The  tiresome  mental  labor  of  calculating  in  the  ordinary  way,  is  reduced 
by  the  Reckoning  Machine  to  a  simple  jotting  down  of  the  results  obtained. 

Squaring,  Cubing,  E.xtracting  square  roots,  Percentage,  Conversion  of 
moneys,  weight.s  and  measures,  Prorating,  any  kind  of  Commercial,  Statisticai, 
or  Scicntiiic  calculation  can  be  done  by  the  Reckoning  ^lachinc  with  the 
greatest  precision  and  extreme  rapidity. 

The  Machine  is  built  in  the  most  substunlial  manner  so  that  it  will  retain 
Its  efficiency  and  accuracy  for  a  very  long  lime.  It  is  supported  at  a  convenient 
working  angle  on  a  metal  frame,  which  is  open  at  the  sides  and  back,  and  is 
provided  with  rubber  bumpers  to  reduce  the  noise  of  the  mechanism.  The 
wooden  cover  and  the  wooden  base  arc  not  shown  in  the  cut. 

There  are  a  good  many  of  these  Machines  in  use  in  public  and  private 
unices  and  scientific  laboratories,  and  they  arc  giving  the  greatest  satisfaction. 

The  valuable  patented  impruvcinenls  which  we  have  recently  added  to 
our  Reckoning  Machines  are: 

The  new  cancelling  device,  which  at  one  shift  of  the  handle  sets  all  the 
keys  In  the  grooves  of  the  key  plate  back  to  zero,  thus  saving  the  time  lost  in 
moving  each  key  to  the  zero  position  separately. 

A  line  of  windows  below  the  grooves  of  the  key  plate,  lu  which  the 
settings  of  the  several  keys  arc  indicated  by  figures,  so  that  on  our  Machines,  the 
two  factors  of  a  calculation  and  their  product  each  appear  in  one  straight  line 
of  figures.  This  feature  is  a  safeguard  against  error  in  reading  the  settings  of 
the  keys,  which  otherwise  often  present  a  very  irregular  line. 

Decimal  pointers,  arranged  to  slide  on  bars  so  that  they  may  be  set  quickly 
and  permanently  wherever  n  decimal  point  is  to  be  indicated.  Tbi.s  device 
will  be  found  much  handier  and  safer  than  the  old  method  of  using  pegs, 
which  arc  inconvenient  to  handle,  liable  to  drop  out,  and  easily  lost. 

Additional  safety  devices  in  connection  with  the  tcns-carrying  niechau- 
ism,  eliminate  the  possibility  of  “sticking”,  or  error  in  the  rapid  operation  of 
the  machine. 

A  book  contulnlng  a  full  description,  all  the  necessary  rules  for  operat¬ 
ing,  and  numerous  examples,  botli  general  an<l  special,  accompanies  eacli  one 
of  our  Keckonlng  Machines. 


\ 
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No.  4013. 


4012,  Thachcr’a  Caloulaliu”  Instrument,  cylinder  18  in.;  in 

polished  mahogany  Box,  with  full  Directions  each  0 

4013.  do.  do.  do.  with  3-in.  reading  glass  sliding 

on  brass  bar.  adjustable  to  any  part  of  the  instrument 

and  for  focus .  •» 

E.xira  copy  of  direciions . 

Tliachor'a  Cnlculatmu  Instrutnent  is  a  device  for  porformins  a  {treat  variety  of 
useful  arithmetic.-il  caloulalinna  with  ranidity  and  accuracy.  Ita  operation  Is  simple  and 
IS  readily  le.'irned.  By  its  use  the  tedious  drudgery  of  calculation  is  avoided  and  the 
chance  of  error  eliminated. 

Afl  is  shown  in  the  illustration,  the  instrument  consists  of  a  cylinder  4  in.  in  diam. 
and  18  in.  long,  which  revolves  in  an  open  framework  composed  of  20  angnbr  bars 
held  between  two  metal  ring.s.  Tlie  cylinder  bears  a  scale  corresponding  to  the  scale  of 
the  Slide  Buie,  which  is  duplicated  on  the  exposed  sides  of  the  bars-  Kesalta  can  be 
obtained  to  the  fourth,  and  usually  to  the  fifth  place  of  figures,  with  a  surprising  degree  of 
accuracy,  flufficient  for  nearly  every  roquiretnent  of  the  profcsaional  or  bnsinoss  man. 
hxamplo.^  in  mullii-jjication.  chvision.  proportion  and  powers  or  roots  involving  not  more 
than  three  quamitics.  .are  solved  by  ono  operation  and  any  number  of  values  of  an 
algebraic  function  composed  of  two  constants  and  a  single  variable  m.^y  generally  bo 
f’jund  by  oco  setting. 

The  useful  applications  of  the  instrument  are  almost  unlimited  :  among  them  may 
he  mentioned;  finding  the  stresses  and  aoctious  in  truasee  and  girdera,  mensuration, 
estimates  of  work  and  material,  solving  trigonometrical  formulfe,  making  and  applying 
rabies,  problems  in  mechanical  powers,  machinery  and  bydraolics.  problems  in  simple 
ard  compoun-i  interest,  riiacotint,  prorating,  the  conversion  of  weights  and  measure-s. 
cost  of  merchandise  with  per  cent,  of  duty  or  profit  added. 

For  example,  any  of  the  formula? 

ax  ax  ax*  I  ax  ra*x 

b  ’  b  ’  b’  ’  b=  ’  ^  ’  "N  b 

in  which  n  .ind  h  nuiy  have  any  values  and  x  any  number  of  values,  are  readily  nnlved  bv . 
nn«  eott  inc  Squares,  square  roots,  cube  roots  and  reciprocals  are  also  readily  worked. 

_  'fhe  following  are  .a  few  problems  which  may  be  readily  solved  by  tho  use  of 
J  hneher'p  Cilrulating  fu-slruraent; 

A  i.^-in.  ’*  I  *'  beam,  resting  upon  supports  14.5  ft.  apart  suatains  a  load  of  17500  Ihs. 
at  the  center.  Wbat  weight  of  bo-am  is  required  if  8— 10010  lbs.  per  sq.  in.?  (This  problem 
iH  solved  in  tbroc- settings  of  the  instrument.) 

8A4i.3fi  are  to  be  divided  prorat.-i  among  various  accoants  amounting  to  $7436  00 
Reouired,  the  amount,  going  to  account  of  $427.50.  $763.80,  etc.  (The  several  amounts  are 
etch  found  in  ono  sotting. ) 

A  train  weighing  2500  lbs.  per  lineal  foot  passes  over  a  bridge  on  a  4°  curve  at  a  speed 
of  30  miles  an  hour :  required,  its  eflect  upon  the  lateral  system.  (This  problem  is  solved, 
in  oDa  setting.) 

What  will  he  the  amount  of  $-250.00  placed  at  compound  interest  for  10  years  at  04.7 
(niis  problem  is  solved  in  one  setting.) 


FULLER’S  SLIDE  RULE, 


No.  4015. 


4015.  Fuller’s  Spiral  Slide  Rule,  in  mahogany  Box,  with 

Diiectlous . each  S 


roller’s  Spiral  Slide  Rule  consists  of  a  hollow  cylinder  which  can  be  moved  np, 
down,  or  around  an  inner  cylinder  provided  with  a  handle.  A  single  logarithmic 
scale,  nearly  42  feet  long,  is  wound  spirally  around  the  outer  cylinder.  There  are  two 
indexes;  a  fixed  one  attached  to  the  handle,  and  a  movable  one  attached  to  a  brass  tube 
sliding  in  the  inner  cylinder.  This  latter  bears  two  indexes  (whose  distance  apart  is  the 
axial  length  of  the  complete  spiral)  and  n  scale  of  equal  parts  for  the  rapid  finding 
of  logarithms.  On  the  inner  cylinder,  there  are  a  number  of  valuable  tables  and  settings 
Ratios  are  established  by  setting  a  given  number  to  the  fixed  index,  sotting  tlie 
movable  index  to  another  given  number,  bringing  any  other  number  to  the  fixed  index, 
and  reading  the  fourth  term  at  tlie  movable  index.  Hence  the  Fuller  Rule  requires  aet- 
tiug  each  time  the  third  term  of  a  proportion  changes,  and  it  does  not  givo  a  complete 
series  of  equal  ratios  at  sight,  like  the  Thacher,  Mannheim  and  Polyphase  Duplex  Roles. 
We  furnish  a  holder  which  can  be  screwed  on  to  a  table  to  support  the  rule. 
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SPERKY’S  POCKET  CAECELATORS. 


S  diaJ  7^0.  4017.  L  dial 

4017.  Sperry’s  Pocket  Calculator,  watch  pattern,  2^  in.  diam., 
two  glass  covered,  engraved,  metal  dials,  with 
Directions . each  S 


Sperry'fl  Pocket  Calculator  ropresents  a  new  departure  in  pocket  calculatorg,  as  by  its 
constrnciion  the  lentjth  of  the  logarithmic  scale  is  increased  from  about  6)tf  in.  (in  other 
calculaior.i)  to  nn  actual  length  of  about  incheswhich,  however,  owing  to  the  arrange- 
meot  of  tlio  scale<i.  allows  of  reading  results  nearly  as  close  as  on  the  C  D  scales  of  a  20-in. 
straight  slide  rule.  The  instrument  has  the  form  of  a  watch,  with  an  engraved,  glass- 
covered  metal  dial  on  each  side.  Each  dial  ha.s  an  indes  hand  and  a  .stationary  pointer, 
which  together  take  the  place  of  the  indicator  (runner)  of  a  straight  slide  rule.  There 
is  asmall  ring  on  the  case  for  attaching  the  instrument  to  the  watch  chain.  The  two  dials 
are  revolved  together  by  a  milled  thumbnac  which  is  concentric  with  the  knob  which 
revolves  the  two  indexes  (hand.s)  together. 


The  S  dial  boars  a  scale  of  equal  parts,  a  circular  logarithmic  scale,  and  a  scale 
of  square  roots.  It  corresponds  to  the  two  outer  scales  and  the  scale  of  equal  parts  of 
the  straight  slide  rule.  The  L  dial  bears  a  logarithmic  scale  arranged  in  three 
spiral  rings  beginning  aud  ending  on  the  same  radial  line. 

Sperry's  Pocket  Calculator  can  neither  warp  nor  shrink  as  it  is  entirely  of  metal. 
The  scales  are  circular  and  are,  therefore,  practically  endless,  so  that  they  can  be  used 
“around  and  around,”  each  “re-set”  multiplying  or  dividing  the  valne  of  the  reading 
without  loss  of  time  or  interruption.  The  result  never  lies  beyond  the  end  of  the  scales 
as  it  sometimes  does  in  the  straight  slide  rule. 


4018. 


4020. 


K  &  E  CTRCUEAK  CAECTJEATOES. 
CHARPENTTER  CALCULATORS. 


K  &E  Calculator. patCDted, watch  pattern,  2iJiD.  diam.,two 

glass  covered,  engraved,  metal  dials,  with  Directions,  each  $ 

The  K  E  Calculator  is  practicallv  a  circular  Slannheim  Rule. 

It  hafl  two  diale,  one  of  them  revolving,  tbo  other  stationary. 

.  Tbo  revolving  dial  has  a  ecale  of  log.iri  thmic  numbers  correspon¬ 
ding  to  the  CD  scales  of  the  straight  Mannlieim  rule,  and  a  scale  of 
squares  corresponding  to  the  AB  scales  of  the  straight  rule.  There 
is  a  reading  line  (indoxj  engraved  on  the  gloss  of  the  movable  dial. 

The  stationary  dial  has  a  scale  of  tangents,  scale  of  equal  parts, 
and  a  scale  of  sines,  the  latter  on  a  two-turn  spiral  line. 

The  pointers  (bandit)  of  the  two  dials  move  simultaneously.  The 
movable  dial  and  the  pointers  arorevolved  respectively. by  aconcentric 
thumb  nut  and  knob.  There  is  a  amall  ring  on  the  cose  for  attach¬ 
ing  the  instrument  to  tbo  watch  chain. 

This  form  of  jilannbeim  rule  has  an  advantage  over  the  straight 
rule  111  that  the  scales  are  practically  endless,  so  that  they  can  be  used 
“around  and  around.*’  each  "re-set"  multiplying  or  dividing  the 
value  of  the  readings  without  loss  of  time  or  interruption.  The  result 
never  lies  hoyond  the  end  of  the  scale,  as  it  sometimes  does  in  the 
straight  slide  rule. 


Cbarpentier  Calculator . each  li 

Tlio  Ch.arpentier  Calculator  is  a  circular  slide  rule  2^  in,  diam¬ 
eter.  with  a  circular  slide  which  is  revolved  and  set  by  the  handle.  This 
instrument  being  made  of  metal  is  but  slightly  affected  by  atmosphe¬ 
ric  variations.  On  the  face  or  the  calculator  (shown  in  cut)  there  is 
a  logarithmic  scale  on  the  slide  corresponding  to  another  scale,  exter¬ 
nal  to  it  on  the  body  of  tbe  rule.  On  the  surface  within  the  slide  aro 
the  square  roots  in  two  circles,  one  from  o  to  3.16J.  the  other  from  3.162 
to  10.  .These  are  made  to  coincide  with  the  outermost  scale  by  means 
of  an  index.  On  tbo  other  aide  of  the  rule  there  are  three  scales;  an 
outer  one  of  equal  parts  and  two  iuuer  ones  of  angles  from  0  to  90  and 
from  0  to45  respectively:  the  latter  two  give  the  sines  of  the  first  and 
the  tangent.s  of  the  second  on  the  scale  of  equal  parts,  by  means  of  an 
index.  The  indexes  on  the  two  faces  correspond,  so  that  tbe  logar¬ 
ithms  of  the  numbers  on  the  logarithmic  scale  can  be  read  on  the 
Hcalo  of  equal  parts. 


K  &,  E  SLIDE  RULES. 

The  olide  Rule  in  Us  present  perfected  form  hns  become  an  indis¬ 
pensable  aid  not  only  to  the  engineer  and  scientist,  but  also  to  the  manufac¬ 
turer,  the  luerciiant.  acc-oiiiitant,  anil  all  others  -^shose  occupation  or  business 
Involves  calculations. 

We  maiiufiictuie  slide  rules  and  devote  to  them  a  separate  depart¬ 
ment  of  our  factory  -which  is  thoroughly  equipped  with  the  moat  iraproveil 
special  rnuchiuery. 

Several  of  our  improvements  are  protected  by  patents,  and  are,  therefore, 
not  embodied  in  other  Rules. 

MANNHEIM  STYLE  OF  SLIDE  RULES. 

Tliig  form  of  .‘^lide  rule  was  originated  by  Lieut.  3Iannheim.  The  lower  acnles^  (on 
the  rule  and  on  the  shde)  are  single  while  the  two  upper  scales  are  donble.  Therein  an 
indicator  (runner)  for  finding  coinciding  points  on  the  Hcule.s.  which  ndmit.s  of  working 
out  extensive  calciilationH  'nnthont  taking  intermediate  readings. 

On  the  umler  face  of  the  slide  are  scales  of  sines,  tangents  and  equal  parts.  The 
index  m-ark  on  tlic  under  side  of  the  body  of  the  rule  permits  of  reading  the  scales  on  the 
under  face  of  t)ie  slide  without  reversing  it.  The  under  Bnriace  of  the  rule  has  tables 
aiving  a  nuoibor  of  jottings  and  ratios. 

DUPLEX  STYLE  OF  SLIDE  RULES. 

In  d'c  "DUPLEX"  SLIDE  RULES  the  .slide  us  of  the  Bani«  thicknefls  as  the  rnlo  and 
has  its  two  faces  ilush  with  those  of  the  rule.  The  rule  and  slide  are  fully  gratluaied  on 
IjUCIi  sides. 

K  &  E  SLIDE  ADJUSTMENT. 

It  is  well  known  that  the  materials  of  which  most  slide  rules  are  made,  (wood, 
xylonite  nr  ccdluloiri)  are  affected  by  atmospheric  changes  ineitlental  to  the  ditferent 
Benson.'^,  notwithstanding  provions  treatment  nr  seasoning.  Even  in  the  best  rules,  except 
those  01  metal,  the  slide  is  liable  to  work  too  tight  or  too  loose  from  auch  changes  in 
constituent  matoriala.  Various  means  have  been  devised  to  overcome  this  condition  bnt 
each  of  them  lias  some  serious  drawback.  A  number  nf  so-called  automatic  adjustineuts 
have  been  devised  but  none  Imve  proved  to  be  practical  in  use.  In  those  in  which  the 
biise  or  stock  is  cut  length-wise  into  halves  which  arc  held  together  by  springs,  there  i 
danger  of  their  slirinking  unevenly,  und  they  do  nor  tifLird  a  rigid  bed  for  the  .slide.  In 
those  wliicb  have  .<<prings  to  buhl  one  edge  of  the  slide  against  the  rule,  there  is  a 
corresponding  gap  at  other  edge  of  the  slide. 

K  &  E  SLIDE  ADJUSTMENT. 


Mannheim  Rules.  Duplex-type  Rules. 

Cross  section  of  K  <^  £  Slido  Rules  allowing  Slide  Adjustment. 

The  K  &  E  Slide  Adjustment  has  succesn/ully  overcome  these  viirioua  drawbacks 
and  solves  the  problem  perfectly.  In  the  I^Iannheim  Roles,  one  of  the  grooved  guide 
pieces  in  which  the  slide  moves  is  kept  in  place  by  setscrews  which  bold  it  rigidly  but 
still  permit  of  quick  and  exact  adjustment  when  these  screws  are  released,  as  they  pass 
through  oblong  slots  giring  ample  play.  If  adjusting  should  become  necess.iry,  it  is 
effected  by  loosening  the  screws  and  cringing  the  movable  guide  piece  against  the  slido, 
according  to  the  friction  desired,  when  the  screws  are  again  tightened. 

In  the  Duplex-Type  Slide  Rule,  the  nickel  silver  bars  which  join  the  two  side  bars  of 
the  rule  are  provided  with  setscrews  moving  in  slots.  On  releasing  these  screws,  one 
■ide  piece  of  the  rule  can  be  shifted  towards  or  away  from  the  slide,  to  obtain  the  desired 
friction;  it  is  clumped  into  place  by  tightening  the  setscrews. 

Numbering  of  Slide  Rules. 

Great  care  has  been  bestowed  on  the  numbering  of  our  Rules  to  make  them 
as  clear,  distinct,  and  as  permanent  as  possible.  "We  prefer  not  to  number 
the  subdivisions  throughout,  ns  is  done  on  some  of  the  printed  rules.  The 
sub  numbers  are  not  required  by  the  arlept;  they  are  confusing  aud  interfere  with 
rapid  and  accurate  reading.  Should  they  be  desired  for  any  special  purpose. 
we  will  put  Hum  on  without  extra  charge. 
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MA^NTS^HEOr  SLIDE  RELES, 
K&E  ADJUSTABLE. 

B-INCH  RULE. 

4031.  K&E  Adjustable  (Mnnnhcim)  Slide  Rule. 

5-in.,  cogiDC  divided,  divisions  oj)  wliile 
facings,  with  “Framclcss”  Glass  Indi¬ 
cator;  in  sewed  Leather  Case,  with 
Directions . each  $ 

This  rule  is  subdivided  as  closely  as  the  lO-in- 
rale.  No.  4011. 

8-INCH  RULE. 

4035.  K&E  Adjustable  (MaDDhcim)  Slide  Hulc, 

8-in.,  engine  divided,  divisions  on  white 
facings,  with  “Frameless”  Glass  Indi¬ 
cator;  in  sewed  Lcallicr  Case,  with 
Directions .  ** 

This  rule  is  subdivided  as  closely  as  the  10-incb 
rule,  No.  4041. 

10-INCH  RULE. 

4041 .  K&E  Adjustable  (3Iannheini)  Slide  Rule, 
lO-in.,  engine  divided,  divisions  on  white 
facings,  with  “Frameless”  Glass  Indi¬ 
cator;  in  Case,  with  Directions .  “ 

4041  F.  K&E  Adjustablc(iIannhcim)Slide  Rule, 
like  4041,  but  subdivided  as  closely  as 
the  20-in,  rule  -  .  .  «« 

16-INCH  RULE. 

4045.  K&E  Adjustable  (Mannheim)  Slide  Rule, 

16-in.,  engine  divided,  divisions  on 
white  facings,  ■with  “Frameless”  Glass 
Indicator;  in  Case,  with  Directions  .  .  *« 

20-INCH  RULE. 

4061.  K&E  Adjustable  (Mannheim)  Slide  Rule, 

20-in.,  engine  dividefl.  divisions  on 
white  facings,  with  “Frameless”  Glass 
Indicator;  in  Case,  with  Directions  .  .  •• 

Ralea  4(Mt  F..  4015  and  4051  are  divided  more 
closely  than  the  others.  They  have  from  l>00 
to  50  subdivisions  between  the  prime  num¬ 
bers,  while  the  other  rules  have  from  lOO  to 
20.  so  that  reading  is  closor  by  at  least  one 
hgoro. 

4052  0.  L.  “Framelcss"  Glass  Indicator,  w’itb  two 

Hairlines  (instead  of  one)  .  extra  •• 

do.  do.  but  with  the  two  Hair¬ 
lines  spaced  to  a  stated  ratio  .  .  .  extra  •• 

(For  Indicator  with  Decimal  Pointer,  see  No.  40SO,  page  2I7.) 

For  Magnifiers  and  Books  on  the  Slide  Rule,  see  page  247. 

For  Leather  Cases,  see  page  238. 


No.  4041. 


KEUrrCL  *  CSSER  CO.  NEW  YORK 


POLYPHASE  SLIDE  RULES, 


MANNHEIM  TYPE 


K*&  E  ADJUSTABLE, 


The  Polyphn^e  Slide  Ralehas,  in  nddition  to 
the  regulnr  scales  of  the  i^laDObcim,  a  sc«'tle  of 
cubes  on  the  verticnl  edge  of  the  rnie  and  an  in< 
vorted  scale  (CIi  on  the  face  of  the  slide,  which 
scales  may  rondily  be  iisedin  conjunction  with  the 
other  scalo.s,  by  means  of  the  indicator,  ’fbls 
arrangement  combinen  some  of  the  features  of  the 
Duplex  llule  with  the  regular  Maunheim  type. 

The  inverted  scale  enables  the  operator  to 
take  three  factors  at  one  setting  of  the  slide,  an«l 
to  read  reciprocals  by  means  of  the  indicator. 
Such  expressions  as 


may  be  rend  by  means  of  the  indicator,  and  almost 
any  combination  of  three  factors  involving  an  uaxe, 
square  root,  cube  and  cube  root,  may  be  solved 
at  one  setting  of  the  alide. 

8.INCH  RULE. 

4053-2.  Polyphase  (MannheimJ  Slide  Rule, 

K  E  Adjustable,  S  in.,  engine 

divided,  divisions  on  white  facings, 
“Frameless”  Glass  Indicator;  in 
sewed  Leather  Case,  with  Direc¬ 
tions  .  each  $ 

10-INCH  RULES. 

4053-3.  Polyphase  (^lannheini)  Slide  Rule, 

K  &  E  Adjustable,  10  in.,  engine 
divided,  divisions  on  white  facings, 
“Framelcss”  Glass  Indicator;  in 
Case,  with  Directions . * 

4033-3  F.  Polyphase  (Mannheim)  Slide  Rule, 

like  No.  4058-8, 10  in.,  butsiibdivlded 
as  closely  ns  the  20-in.  rule .  •< 

20-INCH  RULE. 

4053-5.  Polyphase  (Mannheim)  Slide  Rule, 

K  &  E  Adjustable,  20-in.,  engine 
divided,  divisions  on  white  facings, 
“Frameless”  Glass  Indicator;  In 
Case,  with  Directions . 

For  Magnifiers  and  Books  on  the  Slide  Rule,  see  page  24-7. 

For  Leather  Cases,  see  page  238. 


FAVORITE  SLIDE  R  LI  L  ES, 

MANNHEIM  TYPE. 


4054.  Favorite  (iVlamibeim)  Slide  Rule.  10  In.,  divid'-d  on  while 

facings,  wiih  glass  Indicator;  in  Case,  wiili  Directions  .  oudi 

4056.  Favorite  (Jlauuhcim)  Slide  Rule,  10  in,,  polished  bo.vwood, 

with  glass  Indicator;  in  Case,  witli  Directions  ....  «• 


FOR  SUB  NUMBERING.  SEE  PAGE  236. 


The  Favorite  Slide  Rules  are  of  the  same  pattern  nw  No.  ^inn, 
but  they  are  not  adjustable.  They  art)  an  improveinent  over  tlie  im¬ 
ported  roleh.  beint;  made  of  materials  seasoned  liere  and,  tlierofore, 
less  liable  to  warp  or  shrink. 


For  Magnilicrs  and  Books  on  the  Slide  Rule,  see  page  247. 


STUDENT’S  SLIDE  RULE, 


999' 

No.  4058. 

If 

4058.  Student’s  Slide  Rule.  fMaoiiLcim),  10  in. .  transparent  Xylo- 
L  nite  Indicator,  with  steel  spring,  with  Directions  .  .  .each  8 

I  .  Tlie  Student's  Slide  Rnle  is  intended  only  for  the  use  of  beginners 

f'’*  to  enable  tbora  to  become fniniliar  with  tliesliderulewitbout  incurring 

T  the  expense  of  obtaining  the  regnlar  rule. 

I©  .  It  is  similar  to  oor  Mannheim  Slide  Rnle.  The  graduations  are 

I  .  printed  on  hgbt-coloroa  wood,  nod  plain  Directions  are  furnislied  with 

encurule, 

;  CASES  FOB  SLIDE  RULES. 

I 

'if  Case  for  10  16  20in.  rnle 

,  each  8 


POLYIMI ASIO  Dl'PLPX  SLIDE  PULES, 
K  &  E  ADJUSTABLE. 


No.  40S8-2  (front)  6g.  1. 


No.  4083-2  (back)  fig.  2. 


4088-2.  i^oly pluisc  Dnj'jlc.x  Slide  Rule,  K  «S:  E  Adjustable,  8  in., 
engine  divided,  divisionson  white  facings.  “Frumelcss” 

Glass  liulicator;  in  sewed  LcatherCa.se,  with  Directions 
.  each  $ 

4088-3.  Polyphase  Duplex  Slide  Rule,  K  &E  Adjustable,  10  in., 
engine  divided,  divisiou.s  on  while facings,“Framoless” 

Glass  Indicator;  in  Case,  with  Directions .  “ 

4088-5.  Polyjih.ase  Duplex  Slide  Rule,  K  &  E  Adjustable,  20  in., 
engine  divided.  division.s  on  white  facing', “Franieless” 

Glass  Indicator:  in  Case,  with  Directions 

Tho  Po]jT>hnFe  Duplex  Sli'le  Rule  is  a  combination  of  the  Polyphase  anti  the  Duplex 
links,  witli  the  atldition  of  several  special  .scales.  It  is  very  valuanle  for  the  solution  of 
nroLlem.s  involving  exponentials,  reciprocal  and  extended  combinations  of  factors. 
Iiivolvoil  oornputaiinu.s  may  be  performed  with  a  niinirnuumumberof  .settiiit;s,  decreasing 
the  possiiiility  of  error  in  rea<ling.and  reduciuK  the  time  required  to  perform  calcnla- 
tioiiH.  Auy  one  of  the  scales  may  be  rea<l  in  connection  witlk  any  other  one  by  me:ms  of 
the  iudicator  which  encircles  the  rule. 

In  inlroducing  the  various  changes  and  innovations  enoniemtcd,  gre.at  care  has  been 
exercised  to  avoid  conujlicatiug  the  rule,  so  that  the  Polypha.se  Duplex  Rule  can  bo  used 
efiiciontly  for  the  simpler  problems  of  liiuUipHr.ition  ana  division  as  well  as  for  the  more 
complicated  operatious  oucounicrcd  in  the  solution  of  various  empirical  fonuulic. 

Tlic  Polyphaso  Duplex  is  of  the  same  pattern  as  the  Duplex  Rule,  being  graduated 
OD  both  '•ides,  and  has  our  slide  adjobteueat. 

On  one  face  (fig.  i)  arc  tho  following  scales : 

DF,  a  full  length  D  scale,  folded.  (The  graduations  begin  and  end  approx* 
imately  at  the  center  of  the  rule,  the  scales  being  ho  placed  as  to  bring  the 
division  3. MIC  (ir)  in  Uno  xvitb  both  indexes  of  the  lower  D  scale.) 

CF,  a  full  length  C  stkle,  folded  like  tho  DF  scale. 

CIF,  a  full  length  inverted  folded  C  scale  on  the  center  line  of  the  slide. 

C,  a  full  length  regular  C  scale. 

D,  a  full  length  regular  D  scale. 

'^Jn  the  other  face  of  the  rule  <fig.  g)  are  tho  following  scales: 

I\,  a  scale  con.sisting  of  three  comoleto  logarithmic  scales.  (Used  in  connection 
with  the  D  scale  for  enbes  and  cube  roots.) 

A,  two  complete  logarithmic  scales  (used  in  connection  with  the  D  scale  for 
squares  and  square  roots). 

S  and  T,  tho  usnnl  trigonometrical  scales  of  sines  and  tangents. 

Cl,  a  full  length  C  scale  inverted. 

D,  a  full  length  regular  D  scale. 

L.  a  scale  of  equal  ports  (for  finding  logarithms  of  numbers). 


LO(J  1.<)G  DUPLEX  SLTDIO  lailJC, 
K  &  P  APJLTSTAP^PP. 


No.  4092. 


4092.  Log  Log  Duplex  Slide  Rule.  K  vt  Adjustable,  10  in., 
engine  divided,  divisiouson  white  facings,  “Franiele.s.s” 

Glass  Indicator;  in  Case-  with  Directions . eacii 

The  Log  Log  I>up)ex  Slide  Rule  ha-t,  in  nddition  to  the  scales  of  the  regular  Duplex 
.‘'lide  rule,  a  Log  Log  scale,  three  fold,  gmdiiriteil  from  1.01  to  I’-JOOO,  with  which  any  root 
or  power  of  any  quantity  up  to;hn09,  may  be  determined  by  direct  openition  at  one 
setting  of  the  slide. 

ExponentutLs  generally,  and  the  many  forrauJiD  in  elecirieal  and  niechanii':)] 
engineering  involving  fractional  powers  or  roots,  hyperbolic  logarithms,  etc.,  are  readily 
handled  with  the  Itelp  of  this  scale. 

The  hyperbolic  or  natural  logarithm  of  a  qnauiitj'  with  it.s  characteristic  Jiiny  be 
road  by  means  of  the  indicator  w'ithoiit  sotting  the  slide,  or  may  be  used  direct]}'  us  a 
factor  when  required  in  any  formula. 

The  scales  are  niT.aiige<l  a.t  follow.s : 

On  the  front  face  are  the  regular  A.  13.  C  and  D  scahrs,  ami  a  si  ale  of  sinos,  in 
the  usual  order. 

On  ibo  reverse  face  there  arc.  in  the  order  named; 

Log  Log  ac.nle,  in  three  parts. 

Tlie  C  scale. 

The  scale  of  tnngont-s, 

The  Cl  scale  (C  Inverted), 

Tile  D  scale, 

The  scale  of  equal  parts. 

Ry  the  arrangeaient  of  the  C  and  Cl  sc.'iles  on  the  slide  with  the  scale  of  tangents 
between,  the  tangent  or  co-tangent  of  any  angle  from  5°  '13'  to  8-1°  IT  can  be  rend  on  the 
slide,  or  used  ns  a  factor  if  so  required. 


For  Magnifiers  and  Books  on  the  Slide  Rule,  see  page  247. 
For  Leather  Cases,  see  page  238. 


Front,  showing  DF,  CF,  C  and  D  scales. 


Back,  showing  Cl  and  D  scales. 


4095.  ^Mcroliant's  Slide  Rule.  Tv  &  E  Adjustable,  10  in.,  Duple.x 
'ryjio,  engine  ilivided,  divisions  on  white  facings, 

Jv  A;  E  '•i'ramelcss'*  Indicator;  in  Case,  with  Direc¬ 
tions,  . each 

Especially  desiirned  for  the  merchant,  importer,  exporter,  ncconntant.  manager, 
me.  f'Jivijian,  etc.  By  means  of  it.  all  manner  of  probleind  involving  niu It i plication, 
'll'  i-’on  and  proportion  can  he  correctly  solved  without  mental  strain  anti  in  a  small  frac¬ 
tion  of  the  time  requiretl  to  work  them  out  by  the  ustulI  **figtiring”. 

For  instance,  rapid  calculation  is  made  possible  of  such  problems  as  tho  follow¬ 
ing.',  whicli  arc  of  every  day  occurrence  in  ofticeand  shop:  Discounts,  simple  and  compound 
int-  rest,  pro-rating,  converting  feet  into  meters,  pounds  into  kilograms,  foreign  moneys 
into  U  8.  money,  taking  of  a  series  of  discounts  from  list  prices,  adding  profit  to  costs, 
nhile  dozens  of  c<juivalents  are  instantly  shown,  such  as;  cubic  inches  or  feet  in  gallons, 
and  vice  versa;  centimeterH  in  inches,  inches  in  yards,  or  feet:  kilometers  in  miles,  snuare 
ceiiliuieterH  in  sfiuaro  inches,  litres  in  cubiefeet,  kilograms  in  pounds-  pounds  in  gallons; 
feet  per  second  in  miles  per  hour;  circumference  and  diameter  of  circles. 


STADIA  SLIDE  EITLES, 
K  *&  E  ADJUSTABLE. 


_ f _ friLj’V  fr.  ■  - 

1  .  ’  '  '  ,  ’  •  4  ■  ’  'i'  '  Tj  '  '  1  •  'li  . •  *  •  ^.'".1.1 

No.  4100. 


4100. 

4101. 


K  E  Stadia  Slide  Rule,  eoglne  divided,  10  in.,  divistODst 
on  white  facings,  “Framclcss”  Glass  indicator;  in 
Case . each  $ 


K  S:  E  Stadia  Slide  Rule,  like  No.  4100,  but  20  in.;  in 
Case . 


The  very  simple  Directions  are  printed  on  the  rule. 

This  form  of  Stadia  Slide  Bale  is  remarkable  for  its  simplicitr.  By  one  setting  of 
the  slide  (always  to  the  left),  the  horizontal  distance  and  vertical  height  can  be  obtained 
&t  once,  in  every  case  where  the  Stadia  rod  reading  and  elevation  of  the  telescope 
ar  known.  The  two  equations  thus  solved  are  those  generally  used  for  inclined  stadia 
measurements,  viz. :  Horizontal  Distance  —  Bod  reading  X  Coa’a,  Vertical  Height  — 

Bod  Reading  X  ■ 


The  under  side  of  the  slide  has  a  scale  corresponding  to  the  lower  scale  of  the  rule 
and  resembling  the  A  ond  B  scales  of  the  Mannheim  and  Duplex  rules,  so  that  the  rule  be 
used  also  for  ordinary  slide  rule  compntations. 


SUBVEYOirS  DUPLEX  SLIDE  PULE. 

K&E  ADJUST^VBLE. 


Front. 


Eftck. 

Ko.  4102. 

4102,  Surveyor’s  Duplex  Slide  Kulc.  K  &  K  Adju.stublc.  20  in., 

Duple.x  type,  enixinc  divided,  divi.sioD.s  on  Yiiitc  facings, 

“Frnmcless"  Glass  Indicator;  in  Case,  -with  Direc¬ 
tions  . cacl)  $ 

.  Tlie  fact  Ihftt  all  astronomical  data  essential  to  siirveyine.  siicb  ns  azimuth,  time* 
ntitinle.  etc.,  can  be  aeceriaincd  by  means  of  the  u.'*unl  lyi)e  nf  Transit  witli  vertical  circle 
hut  without  sol.nr  attachment,  while  trenerally  known,  is  ratljr'r  si'ldom  utilized  in  tliir 
country.  The  main  ren.son  for  this  siirprisina  condition  is  the  difficulty  of  coiiiiJutin«.  in 
the  held,  by  sphorical  trigonometry,  the  rc-sults  of  observations. 

The  new  K  &  E  Surveyor’s  Slide  Hule  entirely  eliminates  tins  difficulty  by  rerlucinc 
the  liitliorto  romplicnted  c.alcnIationsto  mere  mechanical  oporatiotis.  (lierchy  renderinc 
tile  method  of  field  astronomy  with  the  regular  lingineer’s  'J  runsit  extremely  sirni)lu  and 
practical. 

One  face  is  arranged  for  the  determination  of  tlie  meridian  by  direct  solar  obser. 
vatioiiB;  It  also  carries  tbo  sine  and  cosine  scales  u.*!cd  in  couinutins  the  laiiiudea  and 
departures  of  the  course. 

Tlio  other  face  has  the  usual  scales  A.  B.  Cl.  C  and  D.  for  all  general  nuincriral  cnlcii- 
latinc,  as  wi.*n  as  two  lull  length  stadia  scales  for  computing  horizontal  distancysand  vor¬ 
tical  heights. 


FOR  LEATHER  CASES  FOR  SLIDE  RULES,  see  page  238. 
FOR  MAGNIFIERS,  see  page  247. 


WEBB’S  STADIA  SLIDE  BULE. 


No.  4105. 


4105.  Webb’s  Stadia  Slide  Rule  (cylindrical) . each  $ 

_  The  "Webb  Stadia  Slide  Rule  is  so  designed  that  its  capacity  is  equal  to  that  of  a 
straight  flide  rule  of  a  length  of  more  than  four  feet,  but  it  has  been  compacted  in 
a  cylindrical  form  about  15  inches  long,  diameter  inches. 

It  is,  therefore,  of  a  convenient  size  to  carry  and  use  in  the  field,  thus  facilitating 
tho  drawing  of  field  maps.  The  desired  quantities  are  given  with  a  degree  of  accnracy 
which  la  commensurate  with  tho  probable  accuracy  of  the  observations  as  read,  the 
‘  logarithmic  unit  ”  being  inches  long. 

TTie  graduations  on  the  wooden  cylinder  and  the  metal  sleeve  are  on  paper,  pro¬ 
tected  by  a  hard  transparent  coating.  The  directions,  which  arts  very  simple,  are  printed 
un  the  rule. 


KORDICLL  SERVER  SLIDE  RULE, 
K  &  E  ADJUSTABLE. 

DUPLEX  TYPE. 


4128.  Nordell  Sewer  Slide  Rule,  K  K  Adjustable,  20 Id.,  Duplex 
type,  en^ne  divided,  divisions  on  white  facings, 
‘Trameless"  Glass  Indicator;  in  Case,  with  Dlrectiona, 
.  each  $ 

This  slide  rule  is  based  on  Kutter’s  formula  for  drcnlar  sewer.". 

It  greatly  simplifies  the  method  of  determinine  the  time  of  Sow,  and 
is  adapted  for  the  ready  solution  of  problems  inTolrinir  sizes,  capaci* 
ties,  drops,  and  velocities'of  sewers.  The  reverse  face  has  the  rej;u1ar 
Mannheim  30  in.  A,  B,  C  and  D  scales  for  general  computations. 


GRAIN’S  SEWER  SLIDE  RULE. 


No.  4132. 


4132.  Granc’s  Sewer  Slide  Rule.  10  iu.,  printed  gradtiations,  with 

Direclions . . . euch  $ 

Crane'a  Sewer  Slide  Role  Is  based  on  MoMatb'e  formula  for  amount 
of  storm  water  and  Kntter's  formula  for  capacities;  for  circular  sewere 
from  6  to  180  in.  diam.  and  eggehaped  sewers  from  18  to  CO  In.  hori- 
::ontal  diameter;  ratio  of  radii  3:3. 


THE  MO lEAXCE 
EEECTRIOAE  SLIDE  EULE, 
Ki&E  ADJUSTADLE. 


No.  4133. 


41 33.  Roylance  Electrical  Slide  Rule,  K  &  £  Adjustable,  8  in.,  I^Iannhcim 
Type,  cnj^tne  divided  on  T\lnte  facinf^s,  “Framelcss” 

Glass  Indicator;  in  Leather  Case,  with  Direction.s  .  .  ■  each  8 

The  Hoylanco  Electrical  Slide  Rule  is  a  modification  of  our  regular  .Mannheim  Slide 
Rule  No. 'I03o  and  cun  be  used  for  all  tiie  calculations  umit©  with  the  ordinary  Slide  I'.ulo. 
In  addition  to  the  usual  Mannheim  scales  it  carries  a  .‘»erics  of  scales  or  uauge  niarlts  !)>■ 
means  of  which  the  different  properties  of  copper  wire.  .‘'Uch  ns  size,  conductivity.  wei;.dit, 
etc.,  may  be  detennined  without  the  use  of  tables.  Scales  showing  the  carrying  capacity 
for  different  hinds  and  sizes  of  wire  are  placed  in  tlio  groove  in  tl»o  body  ol  the  Itul© 
heneath  the  Slide.  The  upper  row  of  figures  shows  tlie  auipere  carrying  capacity  of 
rubber  covered  wire:  the  second  row,  weather  proof  wire:  third  row,  rubber  covered 
cable;  fourtli  row.  weather  proof  cable.  For  the  third  and  fourth  rows,  the  gauge  njarhs 
read  hundred  tliousand  circular  mils:  No.  8  reads  SOO.OOC  cm..  No.  li.  J.  l(>i.noo  cm.,  etc. 
These  scales  are  also  read  in  connection  with  thegau^e  marks  by  means  of  the  indicator. 

Other  features  embodied  in  the  mle  are  the  extra  liair  lines  on  the  Indicator  for  the 
calculation  of  circular  areas,  the  special  gauge  mark  (TIG)  for  the  nonver.sion  of  Horse-power 
and  Kilowatts,  and  a  special  set  of  figures  giving  the  temperature  of  wii  e  in  degrees  Centi¬ 
grade  corresponding  to  resistance  in  ohms  per  lOOO  feet.  jn  other  respects  the  Slide  Rule 
IS  our  regular  Mannheim  type,  and  the  general  directions  for  its  u.sc  may  be  applied. 


POWEK  COMPUTIXG  SLIDE  KULE, 
K&E  ADJUSTABLE. 

DUPLEX  TYPE 


No.  4135. 


4135.  K&E  Power  Computing  Slide  Rule,  Patented,  7\  in., 

Duplex  Type,  engine  divided,  divisions  on  white  facings; 
in  sewed  Leather  Case,  with  Directions . each  $ 

This  Slide  Rule  is  speciallv  designed  for  use  in  computing  Power  and  Dimensions 
of  Steam,  Gas  and  Oil  Engines;  it  gives  all  data  for  finding  speed,  length  of  stroke, 
dimensions  of  cylinder,  etc. 

The  face  of  the  rule  shown  carries  five  series  of  .special  graduations,  to  be  used  in 
determining  D.  H.  P.,  1.  H.  F.,  or  principal  Dimensions  or  Steam.  Gas  and  Oil  Engines  of 
any  size.  On  the  reverse  face  of  the  Rule  are  engraved  the  A,  B,  C  and  D  scales  usually 
found  on  the  Mannheim  Slide  Bnle. 


Back. 
No.  4142. 


4142.  .-Vllan  Friction  Head  Slide  Rule,  K  &  E  Adjustable,  20  in., 

Duplc.x  Type,  engine  divided,  divisions  on  white  facings; 
new  K  E  “Fruineless”  Glass  Indicator;  in  Case,  with 

clear  and  coniprehensive  directions, . each  $ 

Suparatc  copies  of  the  lilanual .  » 

This  Slide  Rule  is  offered  to  the  ensineerinff  profe!?sion  as  a  means  vhereby  srsteras 
of  steam  arid  li<il  water  heatintj  and  steam  power  piping  may  b©  designed  to  meet  the 
crowing  demand  for  correct  pine  sizing.  It  was  made  po.<^ibl©  by  en  invention,  protected 
Ly  U.  S,  patent,  for  which  we  hold  ttie  ei«'lusivo  inanofaciuriDC  license:  this  invention 
covers  an  arrangement  of  logarithmic  scales  (appbcable  to  our  regnlar  t>-pe  of  slide  rule 
and  having  tlie  same  simplicity  of  operation),  by  means  of  which  the  relationship  between 
five  variable  guantities  can  be  detorniined. 

As  applied  to  the  subject  matter,  the.^e  variables  are  the  volume  of  flow,  los.s  of  pres- 
sarodueto  friction,  diameter  of  pipe,  velocity  of  flow,  and  the  gauge  pressure  in  steam 
Work  or  tempernturo  drop  iu  w.-ii^r  work.  The  following  tabulation  gives  the  range  of 
infomiation  covered  ; 

STE.\.M:  VOLU.ME  4300  to  65,000.000  B.  T.  U.  per  hr.  (Heating) 

4.5  ••  65,000  lbs.  wgt.  **  (Power) 

FBICTION  .01  to  iOO  lbs.  per  sq.  in.  per  lOO  ft.  pip© 

DIA^IETER  in.  to  26  in.  0.  D.  (Commercial  sizes) 

YEXOCITY  7  to  250ft.  per  sec, 

GAUGE  PRESS.  1  to  10 lbs.  (Heating) 

50  “  250  “  (Power) 

W.ATE  R :  VOLUME  6500  to  100.000,000  B.  T.  U.  per  hr.  (Heating) 

0.65  to  10.000  gal.  per.  min.  (Water  supply) 
FRICTION  .01  to  100  ft.  head  per  100  ft.  pipe 
DL\3tETEn  M  in.  to  20  in.  O.  D.  (Commercial  sizes) 

TELOCITY  0,7  to  25  ft.  per  sec. 

TEMP.  DROP  10  to  10  deg.  F. 

Unusual  care  has  been  taken  to  make  the  ^lanual  of  Instructions  clear  and  com- 
prebennive. 

Tlio  arrangement  of  logarithmic  scales  is  based  on  equations  which,  after  a  t boron  gli 
and  painstaking  re.search  of  all  available  data,  seemed  to  offer  the  best  assurance  of  per¬ 
manency  and  consistent  results,  and  these  equations  .are  given  in  full  in  the  Mauu.al. 

Practical  examples  and  piping  diag^rams  covering  all  applications  of  the  principles 
involved  arc  fully  worked  out  and  explained  for  both  steam  end  water. 

The  resistance  of  valves,  fltting.s,  etc.,  is  tabulated  in  accordance  with  the  best  avail¬ 
able  information. 

The  ^lanunl  fully  covers  the  use  of  the  rule  in  ordinary  gravity  work,  as  well  as  its 
application  to  large  in.stallations  of  hot  water  heating  under  forced  circulation.— installa- 
tiuns  which  have  recently  become  very  popular  for  manufacturing  plants  and  institutions. 

The  rule  is  made  in  the  20  in.  Duplex  type  only,  and  is  provided  with  our  new ‘‘Fram^ 
loss"  Glass  Indicator,  the  steam  scales  being  on  one  face  and  the  water  scales  on  the  other. 

Commercial  sizes  of  steel  and  wronght  iron  pipe  are  indicated  in  red  figures; 
theoretical  diameters  and  all  other  figures  and  lettering  are  in  black. 


CHEMIST’S  DUPLEX  SLIDE  PULE 
K  &  E  ADJUSTABLE. 


4165.  Slide  Rule  (MaDDheim  Type)  modified  for  calculations  of 
Urea  Index  and  Sodium  Chloride  Pormulm;  K  &  E 
Adjustable,  10  in.,  engine  divided,  divisions  on  white 
facings,  "Framelcss”  Glass  Indicator;  in  sewed  Leather 
Case,  with  Directions . . . each  $ 


No  -IIGO. 


4160.  Chemist’.s  Duplc.x  Sliilo  Rule,  K  E  Adjustable,  10  in., 
divided,  divisions  on  white  facings,  “Franioless”  gluM.s 
cator;  in  Case,  with  Direclious . ,...  ^ 


7*bo  Cheroiti'*  Dnplox  Slide  Role.  duNlgnud  by  Dr.  R.  IlAnuan  A«hloy.  ntakc;*  |k>«. 
sible  tbu  rapid  »o1ntiun  of  problemH  in  Ktoichionietry.  Ruch  as  Ura%'^etric  Vuln- 

niotric  Aiialyais.  Erinivalenta.  Percentage  Composition,  Conversion  Factors,  Voluinoof  Cji- 
from  a  given  weiglit  of  Bubstance  at  different  temperatures  and  pressures,  and  many  other 
analogous  probletos. 

Aai(]«*  from  the  solution  of  the  chemical  problems  above  referred  to.  any  arithiueti. 
cal  problems  solvable  by  logarithms  are  readily  and  accurately  done  with  a  minimum  nuin. 
ber  of  settings. 


UREA  IXDEX  SLIDE  RULE 


A  Slide  Rule  Idodified  for  Calculation  of  Urea  Index  and  Sodium  Chloride  FomiuJn*, 
rts  doacrihed  in  the  Journal  of  Experimental  Medicine.  10;5,  vol.  XXII,  pp.  212-23C,  by 
Franklin  C.  Me  Lean,  Pb.  D.,  M.  D.,  Rockefeller  Institute  for  Medical  Research! 


No.  4166. 
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KEl'PFEL  A  ESSEf?  CO  NEW  YORK 


jr.'VO^v^I'FIERS  FOR  SLIDE  RULES. 

r>'^DTo.vroR  WITH  deci^uvl  poiistter. 


4085  A.  .’\l;ii'iiilicrs  for  il:innlieini  Slide  Rules,  5  in.,  8  in . encli  $ 

4085  B.  Mntrnifiers  for  the  following  Slide  Rules:  ilannheira,  10 
in.,  IG  in.,  J20  in.;  Polyphase,  Favorite,  Polyphase 
Diijile-x  8  in. .  1  0  in. ;  Stadia  10  in.,  20  in .  ■« 

4035  C.  Magnifiers  for  Polyjiliase  Duplex  20  in.,  and  Log  Log 

Slide  Rules .  “ 

When  ordering  please  indicate  kind  of  slide  rule  for  which  the  magnifier  is 
wanted. 

The  Maynifiera  are  mounted  in  a  metal  frame  and  are  applied  to  the  rule  by  spring¬ 
ing  them  on  the  glaLi."!  indicator.  Tliu  lena  is  tima  always  in  position  for  rending  and 
11  always  in  focus.  Tlie  magnitieation  i.s  ample  for  even  the  tineat  graduations,  the  heM 
i-.iverH  the  till  I  area  of  the  indicator,  and  the  lines  do  not  appeal"  distorted.  These  IMagnifi- 
L-m  cannot  he  used  on  glass  indicators  with  two  liairliiies. 

4086.  Glass  Indicator,  with  Decimal  Pointer . each  S 

do.  do.  in  place  of  plain  Glass  Indicator,  add  ....  •» 

No. -ifisr,  is  fnrni.’ihed  for  the  Mannheim  style  of  Slide  Italea  only. 

Tlie  -Magniliera  No.  luSi  do  not  lit  these  Indicators. 

BOOKS  OK  THE  SETDE  IMJEE. 

PUBLISHED  BY  KEUFFEL  &  ESSER  CO. 

^'he  Use  of  the  Slide  Rule,  a  Practical  Manual  of  Slide  Rule 
JiLstruction;  by  Prof.  Allan  R.  Cullimore.  formerly  Dean  of 
Toledo  University;  8  vo,  80  pages.  Bound  in  Cloth  .  .  .  each  $ 

The  Mannheim  and  Polyphase  Slide  Rules  (Mannheim  Type); 
complete  manual;  by  Wm.  Cox.  Bound  in  Paper  .  .  .  each  § 

The  Mannheim  (Polyphase)  and  the  Duplex  (Polyphase 
Duplex)  Slide  Rules;  complete  manual,  bound  together. 
. each  $ 

Manual  4087  E,  hut  in  stiff  linen  cover . each  $ 

'riic  Mannheim  and  Polyphase  Slide  Rules;  a  self  teaching 
manual  with  numerous  illustrations  and  examples  for 
practice;  suitable  for  use  in  classes  studying  Algebra, 
Trigonometry',  and  practical  mathematics,  containing 
adequate  formuhie  and  teclinical  matter  for  engineers;  by 
Wm.  E.  Breckenridge,  A.  M.,  Columbia  University,  8  vo., 

80  pages . each  $ 


8K  25. 

4087  B. 
4087  E. 

4087  D. 
4087  F. 
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THE  NEW  “FRAMELESS”  INDICATOR 

FOB  K  i  E  .S),ll)j;  IJIMOS. 
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No.  1.  New  Type  Indicator 
{A'ever  hides  auu  figures) 


,  K  &  E  Slide  BuJes  of  the  Mannheim  and  Duplex  t^-pe  are  now  eouipped 

with  our  patent  ‘’Frainoless”  Indicator.  Every  litjure  on  the  rule  ih  ch^arly  visible  at  all 
times,  there  beinff  no  side  pieces  to  the  holder  of  tlio  Ldns.s indicator,  and.  t  herofore.  nothins 
to  hide  any  of  the  figures  on  the  rule.  .Many  tiiuoa,  after  sotiinu  the  old  typo  Indicator 
or  Jlunnor,  the  u.ser  would  find  that  ho  could  not  read  the  result  Ijocauso  iinportatit  figures 
were  hidden  bv  the  m-licator  frame.  The  new  K  E  “FraineleHs  ”  Indicator  entirely  oh- 
TiAtes  this  dithculty,  and  vastly  increases  the  ease  and  rapidity  of  using  the  Slide  Buie. 


“FRAIHELESS"  GLASS  INDICATORS  FOR 
Complete  Indicators  for  each 

Mannheim,  Is^os.  4031  to  4041 F  .  $ 

••  »  4045  uud  4051  .  . 

Polyphase,  Nos.  4058*2  to -5  .  . 
Polyphase  Duplex,  No.  4088-2,-3. 

.  4088-5  .  . 

Log  Log  Duplex,  No.  4092  .... 
Merchants,  No.  4005  . 


THE  FOLLOWING  K  &  E  SLIDE  RULES: 


Complete  Indicators  for  each 

Stadia,  No.  4100 . $ 

..  ..  4101 . 


Surveyor’s  Duplex,  No.  4103  . 

Nordcll,  No.  4128 . 

Roylance  Electrical, No.  4133  . 
Allan  Friction  Head,  No.  4142 
Chemist's  Duplex,  No.  4100  . 
Urea  Index,  No.  41C5  .... 


Q,- ,  above  Imve  one  hairline. except  the  indicatorforNo.4IM,  (Roylance  Eloctr 

Slide  Buie)  which  has  three  hairlines. 

' 'Frameless”  Glass  Indicator,  butwiili  two  hairlines  (instead  of  one)  c.xtra  $ 
Do.  but  with  two  hairlines  spaced  to  a  stated  ratio  ...  » 


For  glasses  only  (one  hairline),  the  prices  are: 
For  Mannheim,  Nos.  4031  to 40'11-F')  , 

SladiaNo.  4100 . -  Glass  only  .  .  . 

Urea  Indc.':,  No.  41G5 . )  “  “tied  .  .  . 

ilannheim,  Nos.  4045  and  4051  1  , 

Stadia.  No.  4101 . .  “  •  •  ■  * 

Polyphase,  Nos.  4053-2  to  -5  .  )  "  • 


each 


$ 


Roylance,  No.  4132  {Three  irairlines') 
Polyphase  Duplex,  Nos.  4088-3'l 


and  -3 . ^ 

Merchants,  No.  4095  . J 


Glass  only  . 
*•  fitted 

••  only  . 

«  fitted 


Polyphase  Duplex,  No.  4088-5 

Log  Log,No.  4092  . 

Surveyor’s  Duplex,  No.  4102  . 

Nordell,  No.  4128 . 

Allan  Friction  Head,  No.  4142 
Chemist's  Duplex,  No.  4l6U 


Glass  only  . 
«  fitted 


BRUNTON  SLOPE  CHART. 


4185.  Brunton  Slope  Chart,  heavy  cardboard  sheet  11^x11  in., 
with  horizontal  scale  from  20^  to  90°  (“True  Dip”  scale); 
quadrant  scale,  divided  to  degrees  (“Angle  of  Di¬ 
vergence”);  .a  swinging  arm  with  scale  from  20°  to  90° 
on  its  radial  edge  (“Apparent  Dip  on  Line  of  Section”); 
full  Directions  printed  on  back  of  Chart . each  S 


The  Brnnton  Slope  Chart  enabled  the  user  instantly  to  obtain  the  apparent  dip  from 
the  true  dip,  or  vice  versa;  niechaaically  solving  the  equaiion:  Tan  C®  =  Co.sme  A"  Tan  B®, 
in  which  C  is  the  apparent  dip.  A,  the  angle  of  divergence,  and  B,  the  true  dip. 

In  addition  to  its  use  in  the  preparation  of  maps  and  geological  sections,  the  chart  is 
also  extremely  useful  for  giving  the  valley  angles  in  hoppers,  ore  bins,  etc. 


PJLAXIMETERS  AND  INTEGRATORS 


Of  all  mechanical  devices  for  computatioD,  Planimeters  and  Integrators  rank 
foremost  ns  the  most  ingenious  and  useful  aids  to  the  modern  Civil,  Mechanical, 
Mining,  or  Marine  Engineer. 

planimeters  arc  designed  for  ascertaining  by  a  simple  mechanical  operation, 
the  area  of  any  plane  surface  represented  by  a  figure  drawn  to  any  scale,  suck 
as  indicator  diagrams,  profiles,  plans,  sections,  etc.  They  are  classified  ns  Polar 
Planimeters  and  Rolling  Planimeters. 

The  Polar  Planimeter,  invented  by  Prof.  Amslcr  in  1856,  consists  of  two 
principal  parts,  the  tracer  arm  carrying  the  tracing  point  and  the  carriage  with 
the  measuring  wheel,  and  the  pole  arm  affi.xed  to  the  ])olc  around  which  the 
instrument  revolves.  The  area  of  any  figure  is  readily  and  accurately  obtaineil 
by  tracing  its  boundary  line  with  the  tracing  point,  whereupon  the  result  is  con>- 
puted  from  the  reading  of  the  graduated  measuring  wheel.  Thi.s  original  design 
of  the  Polar  Planimeter  has  been  greatly  improved  and  perfected  in  the  course 
of  time,  and  its  accuracy,  titility  and  range  have  bccti  greatly  increased.  As 
all  the  Polar  Planimeters  revolve  around  a  fixed  point,  their  scope  is  limited 
by  the  length  of  the  arms  of  tbc  instrument,  which  necc.ssitatcs  measuring 
large  figures  in  sections. 

The  Rolling  Planimeter  measures  hy  one  operation  figures  of  any  length, 
and  up  to  a  width  equal  to  tbe  length  of  the  tracer  arm.  It  moves  in  a  straight 
line,  on  broad  and  heavy  rollers,  and  is  ospccially  adapted  for  measuring  the 
area  of  profiles,  deck-plans  of  ships,  etc. 

ESTTEGUATORS  AJSD  THE  IlSTTEGRAPH 

ascertain  the  area  and  moments  relative  to  any  axis  of  any  figure,  by  simply 
tracing  its  outline.  They  are  nn  invaluable  aid  to  Civil  and  Mechanical 
Engineers,  Bridge  Builders,  Naval  Architects,  etc.  They  greatly  facilitate  the 
finding  of  the  displacement,  moments  of  stability  and  inertia,  center  of  gravity, 
etc.,  of  ships,  the  tensile  strength,  resistance,  safe  load,  etc.,  of  cables,  tracks, 
beams  and  girders,  contents  of  embankments,  cuttings,  etc.  On  the  Integrators 
the  readings  are  taken  from  recording  discs.  The  Integruph  draws  automatic¬ 
ally  the  integral  curves,  giving  a  graphic  representation  of  the  integration,  a 
feature  very  valuable  to  ship  builders  and  others  as  it  saves  tbe  computing  of 
these  curves. 

Planimeters  and  Integrators  are  so  simple,  that  they  can  be  used  by  any¬ 
body  after  a  little  practice.  They  soon  pay  for  themselves  through  their  saving 
of  time  and  labor,  and  give  more  accurate  results  than  any  other  method  of 
computation. 


POLAR  PLA^rPMETERS.' 


4210.  J’olar  I’lnniinclcr.  fixed  tracer  arm,  JmproTcd  needle 

pole*;  ■svith  table  of  settings,  in  Case,  with  Manutil  .  .  .  each  •$ 

No,  liilO  represents  the  Polar  Planimetor  ia  its  simplest 
form.  It  m*--Asiiro3  up  to  10  square  inches  in  tenths  nntl  bun- 
ilredths  of  a  square  inch. 


4212.  Polar  Planimeler,  fixed  tracer  arm,  improved  needle 
pole*,  witli  horizontal  recording  wheel  engaging  with 
the  measuring  wheel  and  registering  its  revolutions; 
with  table  of  settings,  in  Case,  with  Manual  ....  each  $ 

Tlie  horizontal  recording  wheel  registers  10  revolutions  of  the  measuring  wheel,  so 
that  areas  of  figures  up  to  100  square  inches  can  be  measured. 

*  The  improvement  of  the  needle  pole  consists  in  a  counter  weight  attached  to  a  bar 
which  revolves  around  the  pole,  and  counterbalances  the  weight  of  the  instrument 
proper  in  any  position. 


RADIAL  PLAJXIMETER. 


4215.  Radial  Plnnimctcr,  in  Case,  with  dircclions . each  $ 


The  Radial  Plnnimctcr  has  been  designed  especially  for  the  purpose  of 
measuring  mean  heights  of  circular  diagrams  with  uni  formly  spaced  ordinates. 
It  covers  a  circle  one  and  one-half  to  thirteen  inches  in  diameter,  thus  embrac¬ 
ing  the  range  of  the  usual  disc  diagrams. 

r>l:;SCKIPTION. 

The  Radial  Planimeter  consists  of  three  principal  parts,  as  shown  in  cut, 
namely:  Center  pin  P,  tracer  arm  AT  and  measuring  wheel  R.  In  the  under 
surface  of  arm  AT  is  a  groove  into  which  fits  the  head  of  the  center  pin  P. 
Measuring  wheel  R  revolves  on  au  axis  parallel  to  the  tracer  arm,  so  that  if  the 
tracer  point  T  is  moved  in  a  radial  direction,  the  measuring  wheel  will  not 
record;  but  if  the  tracer  point  is  moved  in  any  other  direction,  the  nicasuriug 
wheel  revolves  and  records.  The  amount  of  the  revolution  depends  on  the 
distance  of  the  tracer  point  from  the  center  and  the  extent  of  the  circular 
movement  around  point  P. 

The  amount  of  revolution  of  the  measuring  wheel  R  is  indicated  by  means 
of  a  graduated  drum  firmly  attached  to  the  measuring  wheel  R,  and  a  vernier. 
The  drum  is  graduated  into  100  parts  of  a  revolution,  while  1^5^  part  can  be 
read  by  means  of  the  vernier.  Complete  revolutions  up  to  10  are  indicated  on 
a  small,  horizontal  disc,  which  is  actuated  by  a  -worm  cut  into  the  axis  of  the 
measuring  wheel. 


i»()L.Vll  PI.AXTM33TEKS. 


4220.  Polar  Planiinctcr  (Amslcr’s  pattern),  nickel  silver;  ad¬ 
justable  tracer  arm  about  9  In.  with  index  marks  giving 
sellings  for  various  ratios,  and  with  clamp  un<l  slew- 
motion  screw;  in  Case,  with  Manual . each  $ 


4225.  Polar  Planimeter  (Amsler’s  pattern),  nickel  silver,  similar 
to  4220,  but  with  steel  points  with  nickel  silver  caps 
(sec  cut  4235,  page25B)on  top  of  bars,  for  rapidly  finding 
the  Mean  Height  of  Indicator  Diagrams  (see  next  page); 
in  Case,  with  ^Tanual.  . . each  $ 


OJ0V1C12  FOU  FINOINO  THE  3IEA2s’  HEIOMT 


OF  INniCATOU  l>IAOUAIMS. 


(See  Kos.  42^0  uiul  42o.j.j 


This  device  consists  of  two  fioe  steel  ix>ints.  one  attached  to  the  upper  c^du  of  tlie 
tracer  arm.  and  the  other  to  the  surface  of  the  carriacc  in  whicli  tliis  arm  slides. 

To  obtain  the  mean  height  of  the  «liagram,  hold  tlie  pJanimeter  up-side  down  and 
aidjnst  these  jxjutts  so  that  thu  distance  between  them  coiticidcs  exactly  wiili  the  length 
of  the  diugrani,  then  clomp  the  arm  and  proceed  in  tlio  usual  way  exactly  as  if  tlio  area  of 
the  diagram  were  sought.  Instead  of  giving,  however,  tlie  are.'i.  tlic  setting  of  tlie  ir;icer 
arnt  is  by  this  moaus  such,  that  tlie  differeuce  between  tlie  readii  at  the  beginning 
mid  end  of  the  operation,  divided  by  O.-l.  shows  the  mean  height  of  the  diagram  in  iindies. 


Example  ;  Second  reading . 4.78(3 

First  reading . 4..'iii2 


Then  4.7Wi  —  4.3g‘,’  0.4  —  1.16  inches  —  the  mean  height. 

SCALES  roll  nSTDICATOR  DIAGRAMS. 


U.  S.  Standard.  Engine  divided. 


No.  4220  C.  4228  M. 


4226.  Flat  Bo.Kwood  Scales.  4  in.,  one  edge  beveled  and  divided, 

A.  B.  C.  D.  E.  F.  G.  ir.  J.  JC.  L. 

partsloiucb:  10  20  40  .*30  60  80  100  12  24  ^2 

each  S 

4227.  Set  of  11  Scales  No.  4226,  A.  to  L.;  in  nniliogany  Case  with 

numbered  slots . •••...  set  4 

4228.  Triangular  Boxwood  Scale,  3  in.,  six  edges  divided, 

M.  Indicator  Scales,  graduated  10.  20,  30,  40.  .'50,  GO  parts  to  in.,  each  fj 

N.  «*  *•  .•  20,  40,  r>0,  60,  80,  100  ..  u  u  .. 

O.  «  H  «  10,  10,  20,  30,  40,  70  ..  ..  <. 

P.  ••  H  ••  10.  20,  20,  60.  80,  100  44  <4  4<  «. 

R.  4*  ••  4.  12,  24,  32,  64,  40,  60  (.  .<  4. 

Indicator  Scales  with  other  graduations  made  to  order. 


POLAR  PL,A3SriMETERS. 


4230.  Im]irove(l  Polar  Planimcter,  nickel  ailver,  adjustable 
tracer  arm  about  8i  in.,  fully  graduated, -with  vernier 
and  clamp  with  slow-motion  screw;  ball  pole,  pole 
weight  and  balanciog  weight;  with  Testing  Disc  and 
table  of  settings  for  English  and  Metric  measures;  in 
polished  mahogany  Case,  accommodating  the  instrument 
when  set  to  any  scale,  with  Manual . each  $ 

Ai  the  tracer  arm  is  fully  i?raduated,  very  fine  settmea  can  be  effected  with  great 
accuracy  for  any  acale  in  U.  8.  fitandard  or  any  foreign  measurement,  and  allowance  can 
be  made  fnr  the  shrinkage  of  drawings.  Toe  tracer  arm  is  provided  with  index  marks 
for  a  number  of  scales  for  Inches  and  Metric  measures.  The  Testiog  Disc  grently 
facilitates  the  rapid  flnd.Mg  of  these  settings,  serves  to  prove  the  accnrncy  of  the 
instrotnent  and  is  an  aid  In  a<iJastiDg  it.  By  shifting  the  pole  weight,  which  is  amootb 
an<1emcath,  the  measuring  wheel  can  be  easily  set  to  zero.  The  different  parts  of 
the  instrument  are  adjustable  and  provided  with  set  screws,  so  that  oorrections  can 
be  made  for  instrumental  errors- 


No.  4235. 


4235.  Improved  Polar  Planimcter,  nickel  silver,  like  4230,  but 
with  fitccl  points  (with  nickel  silver  screw  capsj  for 
finding  the  Mean  Height  of  Indicator  Diagrams  (as  explained 
on  page  254) . each  9 

The  Steel  Points  of  this  iostrument  when  not  in  use  are  protected  by  nickel 
silver  caps. 


-  '2r,n 


CO^^rPEXSATlXa  PLA>’  teks. 


In  tlie  Tompunpatinn  Plnnimeters  Nos  ■t-’-'W. -1210  ami the  pnle  arm  is  helfl  in 
the  ^vhl>el  ciirrin;;o  of  the  tracer  arm  hy  a  pivot  which  «  iuls  in  a  steel  ball,  fonuinif  a 
hall  joint  with  tho  wheel  rarriatre.  The  ball  joint  ciiiinut  J)CiOine  loose  or  slinky,  nor 
is  it  liable  to  he  injure.!  in  Rtijusimcnt  of  the  tracer  arm  nr  diuinc  shiiJinont.  aa  each 
part  can  he  handle*!  an<l  is  stored  in  tlio  case  separnti  ly  (see  ent  No.  .  'J  hia 
eonstniction  civea  the  tracer  arm  an  atiyular  motion  of  IS'J  det;^^'es  in  eitlitr  dircchon. 
and  the  ranee  of  tho  insirninent  is,  therofi^rc.  luu  li  erent.-r  rlian  tlmt  of  tlie  iisinil 
pianimetur.  13y  inensurine  a  tlineratn  with  the  polo  on  the  lol't.  and  tin  n  aeaiji  nitli  tlio 
pole  on  tlieneut  aide  of  the  irai  cr  arm.  and  (aUtnu  the  mean  of  tho  reailiiies,  nil  instni* 
mental  error.s  are  rompeii.«:ate«l.  The  pole  i.s  of  imt«roveil  pntti-rn.  coml-iniinr  the  advnn- 
tatre-t  '’f  thepole  weiuhtand  needle  pole.  Tho  traciut,'  j)oint  has  also  been  improved;  its 
construction  can  bo  clearly  seen  iu  the  cots. 


4238,  Compensattn"  Planimeter,  nickel  silver  and  bronzed 
brass,  adjtislalile  tracer  arm  about  G:,‘  in.  provided  witli 
a  short  graduation  (from  280  to  360j;  pole  arm  about  7:| 
iu.,  improved  pole  weight;  Testing  Ktile  tiii'l  table  of  .set¬ 
tings  for  inches;  in  velvet-lined  Case,  \\  iili  iMauual  .  .  eacli  $ 


4240.  Corapensating  Planimeter,  nickel  silver  and  bronzed 
brass;  adjustable  tracer  arm  about  0  in.,  fully  graduated 
(see  note  tinder  No. 4230);  poloarmabout  7]  in.,  improved 
jiole  tveigUt;  with  provision  for  finding  the  mean  lieight 
of  iudicalor  diagrams;  Testing  Pule  and  table  of  settings 
for  inches;  in  velvet  lined  Case  nccommodating  the 
instrument,  set  to  any  scale;  with  Manual . each  $ 


Tbc*e  Pliinimoter«  nro  also  equipped  for  finding  tho  mcAii  height  of  indicator 
dlAgram*.  as  the  trac**!*  hrm  «*an  !>e  en.'^ilyadjutitcKi  to  tholength  of  the  bane,  iiy  placiDg  thi* 
tracer  point  at  the  nght'hand  end  of  the  base,  and  Klidii^u  in  iia  sleeve  nntil  the  othT 
ena  of  tho  baso  becouioH  visible  in  the  center  of  the  small  opoiiinir  in  tne  pole  bearing,  the 
pole  arm  being  removed. 


KEUFFEL  a  ESSER  CO.  NEW  YORK 


4242.  Comjien>filing  Planimctcr.  like  4240.  but  with  adjnatQble 

arm  extending  to  about  13  in.;  with  ^tanual  .  .  .  .  each  -S’ 

Tlie  nrljnstalilc  Pole  xVrm  hears  index  marks  for  the  different  setiinu's  furnished 
with  the  inatrumont,  and  enn  Lo  adjusted  so  that  when  the  instrument  is  used  with 
the  pole  inside  of  a  figure,  tlic  constant  is  a  round  number,  20.0CO.  for  any  aetting. 
The  instrument  is  used  in  the  same  way  with  the  polo  inside  as  with  the  pole  outside, 
anil  by  tracing  the  figure  nth  the  pole  on  the  right  and  on  the  left  of  the  tracer 
arm  (about  Ulinchea)  and  taking  the  mean  of  the  readings,  largo  areas  can  be  mea-sured 
with  great  accuracy.  The  extensibility  of  the  pole  arm.  and  the  grccit  range  of  Ihe 
tr.acer  arm.  permit  of  measuring  very  largo  figures  with  the  pole  outside.  By  reducing 
the  length  of  the  iioiu  ntnl  tracer  anus,  the  instrument  can  be  used  on  a  very  small 
surface. 


4246.  Ihinlognipli  Polar  Pluninietcr.  nickel  silver,  two  udjust- 
uIiIl*  irnccr  arms  graduated  to  niillimctcrsaDd  with  index 
marks  for  diircrciit  ratio.*,  clamp  and  slow'  motion  screw 
to  cacli  tracer  arm,  with  needle  pole;  in  velvet  lined 

Case,  witli  iMauual . . . each  ^ 

Thi.s  Planimcter  is  especially  adapted  for  measuring  very  large  and  very  anmll 
flgiirc-fl.  Tlie  long  tracer  arm  (about  11  in.)  has  a  range  covering  a  33  in.  diameter  circle  i, 

and  i.s  used  for  measuriug  largo  figures.  It  is  adjusted  to  the  required  scale,  and  the 
figure  i.H  traced  in  the  u.sual  manner.  Baring  the  operation  the  tracing  point  of  the 
shorter  tracer  arm  had  better  bo  removed. 

The  smaller  tracer  arm  (about  714  In.)  is  used  for  measuring  very  small  figures. 

It  is  set  to  the  proper  index  mark  and  the  figure  is  traced  by  so  guiding  with  Iho  tracing 
paint  of  Ihe  longer  arm  that  the  point  of  the  smaller  arm  follows  the  outline.  This  is  not 
at  all  difficult  as  the  two  fracing  i>oints  travel  alike.  The  setting  of  the  longer  tracer  arm 

Is  indifTcrent  in  this  case.  The  starting  point  is  best  taken  at  the  tracer  of  the  longer  arm.  i 

The  construction  of  the  in.strumont  is  such,  that,  when  the  smaller  tracer  arm  is  used,  a 
gre.-iter  travel  of  the  measuring  wheel  for  a  given  area  is  effected:  con-sequently  the 

value  of  the  wrheci  unit  is  smaller,  and  the  result  more  accurate.  |  { 


1 


PRECISIO^^  DISC  PLAXEMETEH. 


4251.  Precisioii  Polar  Disc  PlanimettT.  iiicktl  silve*' and  brass, 
with  aluminum  paper-faced  contact  ilisc  for  the 
lueusuring  wheel,  latest  coustruction.  adjustable 
tracer  arm  13J-  in.  fully  graduated  to  h  niillimetcrs. 
with  micrometer  screw  to  vernier  reading  to 
millimeter.  Heavy  pole  weight  6^  in.  diameter, 
contact  disc  for  measuring  wheel  5^  in.  diameter, 
with  testing  rule  and  tabic  of  settings  for  English 
and  Metric  measures;  in  leather  covered  velvet 
lined  Case  with  lock  and  key,  with  Manual  .  .  .  each  $ 

Tn  this  instruineot  the  motion  of  the  TuoasDring  wheot  {n  independent  of  the  condi¬ 
tion  of  the  paper  on  which  the  measured  figure  is  drawn,  as  tlio  nicasurine  wheel  revolrea 
by  contact  with  the  plane  disc.  Relinblo  computations  can  bo  made,  therefore,  on  plana 
after  they  have  been  folded  or  rolled.  The  recording  mechanism  is  the  same  as  on  onv 
other  large  planimcters- 

The  instrument  consists  of  two  pans,  tho  pole  weight  and  the  plnnimeter  proper, 
connected  by  a  ball  joint  at  the  center  of  the  pole  weight.  The  motion  of  the  tracer  is 
imparted  to  a  pivot  (under  the  contact  disc)  which  engages  the  finely  toothed  rim  of  the 
pole  weight,  transmitting  rotary  motion  to  the  contact  disc.  The  hinged  carriage  can  be 
folded  hack  to  facilitate  cleaning  the  disc-  Improved  tracer  point  with  spring,  (with  a 
support  to  keep  it  clear  of  the  drawing,  with  winged  handle.) 


No.  4248.  4240. 


4248.  Testing  Disc,  brass,  engraved  circle  encloses  an  area  of 
exactly  4  square  inches;  with  three  pins  to  prevent 


slipping . each  9 

4249.  Testing  Rule,  nickel  silver,  for  radii  of  1,  2  and  S  inches, 

with  center  pin . .  .  . each  $ 


\iO\AAX  (.1  P  LAN  I  K'V  K  US. 


2so.  4260. 


4260.  Hret-ision  .lollint'  Pl:inlincli'r.  u'lckel  silver  aud  brass, 
adjustable;  tracer  arm  fully  graduated,  10  inches  long, 
witij  S-incli  telescoping  extension  piece.  Testing  Rule 
and  Table  of  Settings  for  English  measure:  in  morocco 
Case,  lining  itjsiruinent  when  set  to  any  ratio,  with  lock 
and  key  ;  .Manual . each  $ 

The  Hollins  rianiiueifr  nio%'es  on  two  broad  rollers.  Ironi  one  of  which  motion  is 
imparted  to  the  reeordint;  lueclianJsm.  The  mcasurine  wheel  revolvo.t  by  contact  ^vith  .a 
polished  sphere  Sb;;mont.  Only  the  rollers  and  the  tracer  are  in  contact  with  the  drawing, 
and  the  results  are,  therefore,  not  afTocled  by  irregularity  of  the  paper.  Theare.a  of  a  figure 
of  any  length,  the  width  of  which  <loeM  not  exceed  the  length  of  the  extended  tracer 
Arm,  can  be  measured  in  one  operation. 


nniicrsrox  ])isc  i^lainime^ieii 


No.  Nd262. 


N4262.  Precision  Rolling  Disc  Planimclcr,  adjustable  triiccr  arm 
fully  graduated,  12  inches  long,  tclcscopiug  extension 
piece  lU  inches,  with  micrometer  adjustment,  adju-stable 
for  values  of  the  vernier  unit  from  0.0032  scjuare  inch  to 
O.OOOo  square  inch.  Testing  Rule  and  Table  of  settings 
for  English  measure;  iii  morocco  Case,  with  loc  k  and 
key;  3Iauual  . . each  8 

The  rolling  disc  planimeter  is  a  corubinntion  of  the  rolling  sphere  planimeter  and 
the  disc  TKjIar  planimeter;  the  integration  parls  (sphere  and  cylinder)  are  replaced  by 
somewhat  less  intricate  parts  (disc  and  roller).  The  maximum  area  that  can  bo  measured 
in  one  operation  with  iho  rolling  disc  planimeter  is  a  rectangle  of  any  desired  length, 
width  not  exceeding  the  length  of  the  adjusted  tracer  arm. 

The  above  illustration  represents  the  instrument  about  M  actual  .size.  The  distance 
between  the  two  rollers  is  17  cm  Wi")y  so  that  diagrams  of  iudicators  (Wattmeters, 
steam-gauges  etc.)  up  to  a  width  of  17  cm  ((J}:i'')  and  any  desired  length  can  bo  measured 
without  the  rollers  touching  the  paper.  The  aluminum  disc,  which  is  covered  with 
j)aper,  is  fixed  on  a  vertical  axis,  which  can  be  easily  turned  between  two  pivots:  the 
email  toothed  wheel  on  the  axis,  engages  automatically,  i.  c.  elastically,  in  the  gearing  of 
the  measuring  roller,  so  that  no  obstruction  or  deviation  from  the  rectilinear  travelling 
of  the  running  roller  is  caused  owing  to  dust  or  other  extraneous  matter  whicli  may  get 
in  between  the  gearing.  The  measuring  roller  and  its  frame  are  similar  to  those  of  the 
disc  polar  planimeter;  the  gear  wheel  indicates  up  to  100  revolutions  of  the  measuring 
roller.  The  tracer  arm.  iis  graduniion,  length  and  arrangement,  and  the  values  of  the 
vernier  units  of  the  measuring  roller  are  the  same  as  in  the  rolling  sphere  planimeter. 
The  handling  is  exactly  the  same  as  for  that  instrument. 


AMSLEK-S  ]NrECHA2riCAL  I^^TEGl^ ATOTiS. 


Illustration  about  3^  size. 


4270.  Amsler’A  Integrntor,  nickel  silver,  with  Iwo  Recording 
Mechanisms  giving  the  Area  and  Moment  of  any  6gurc;  two 
Tracing  Points,  two  Gauges  for  adjusting  instrument 
to  axis  of  moments ;  grooved  Steel  Pail  29  inches;  in 
hardwood  Case,  with  Directions . each  S 

"4272.  Anisler’s  Integrator,  like  No.  4270,  but  Brass .  ** 

Grooved  Steel  Rails  of  other  lengths  furnished  to  order. 


Integrators  Nos.  4;rro  and  1^73  give  the  area  and  moment  of  any  figure  by  a  simple 
mocbanicrtl  operation.  They  are  provided  with  two  tracing  points,  for  large  and  small 
figures.  The  one  nearest  to  the  center  of  rotation  of  the  instrument  effects  a  greater 
travel  of  the  measuring  wheel,  conscQuently  the  area  value  of  the  wheel  unit  is  smaller 
anil  the  result  more  accurate.  Large  flgnros  can  be  measured  in  aoctious.  Area  and 
moment  of  figures  drawn  to  scale  can  be  easily  obtained  by  means  of  a  formula  furnished 
with  each  instrument. 


The  range  of  the  instrument  is  ; 

Longitudinal . 26  inches 

Transverse  . 15  «* 

*  These  Integrators  are  not  carried  in  stock,  and  are  imported  to  order  only. 


AMSLER'S  ]MECI1A>:ICAL  rEGK A  1  OKS. 


4280.  Amslcr's  Intcsrator,  nickel  silver,  with  three  Measuring 
Wheels  with  Recording  Discs  jxiving  the  Area,  Moment,  anil 
Moment  of  Inertia  of  nny  fiirurc :  two  I’rncing  I’nints.  two 
Ganges  for  acljusting  iDStrunieni  to  axis  of  inomenf.^  :  in¬ 
strument  in  hardwood  Cose.  Grooved  fttecl  Kail  riUin.. 
in  separate  hardwood  Case.  With  Directions  ....  eacli  § 
*4282.  Amsler’s  Integrator,  like  I^o.  4280,  hut  Brass .  “ 

Intcfe'r/itors  Nos.  42S0  and  -lesa  are  provided  with  a  tliirtl  trnin  of 
reoordinK  wheels,  which  reuders  the  moment  of  inertia  of  tlio 


figure  mensDrod. 

Their  range  is:  Longitudinal . fjO  inrlies 

Transverse . lo  " 


4286.  Amsler’s  Inlegrntor.  like  No.  4280,  hut  Extra  Large,  nirkrl 

.silver,  three  Tracing  Points,  groover!  Steel  Itiiil  78  in.,  each  !? 

•4288.  Aiufilcr'.s  Integrator,  like  No.  4280,  btit  Brass . " 

Integrators  Nos.  and  42SS  aro  practicnllj’  the  same  insf  rnmentn 
as  Nos.  -liso  and  4*12.  hnt  built  on  a  larger  scale,  so  that  th»*y 
measure  proportionately  larger  figures  by  one  operation. 


Their  range  is:  Longitudinal . 07  inches 

Transverse . 20  ‘  ‘ 


Grooved  8leel  Kails  of  other  lengths  fxirnislied  to  order. 

■  These  Integrators  are  not  carried  in  slock,  and  are  imported  to  order  only. 


COKADIVS  ^rECILUVICAL,  lA’TEGK Al’JI. 


4296.  Coriidi’s  Meclinnical  Inlegraph,  as  described  under  No.  4298 
but  htlcral  travel  of  IU.8  in,,  and  -without  tbe  device  for 
moving  the  tracer  point  laterally.  Tbe  base  can  be  set 
from  1.5  to  5.2  inches . each  S 

4298.  Coradi’s  Mechanical  Integrapb,  latest  improved  construc¬ 
tion,  nickel  silver  and  brass.  Tbe  instrument  moves 
on  two  broad  rollers.  Tbe  carriages  of  the  tracing  and 
integrating  points  b.ive  a  lateral  travel  of  31  in.  Tbe 
tracer  arm  (base  rule;  is  graduated  to  inches  with 
vernier  reading  to  Tig  inches  and  micrometer  screw. 

The  base  can  be  set  from  2. .*5  to  8  inches.  Device 
for  moving  the  tracer  point  laterally  so  as  to  adjust  it 
easily  on  the  X-a.vis  of  the  figure.  The  arm  can  be 
taken  out  and  the  tracer  point,  if  required,  fixed  also  on 
the  left  side  of  the  base.  Instrument  complete,  with 
testing  rule,  in  walnut  Case,  with  lock  and  key,  with 
Directions . each  $ 

Like  the  Mechanical  Inteffratora.  the  Intesraph,  in  a  very  abort  time  comparativelr, 
aas  proved^to  he  an  aid  of  no  amall  conaideration  to  Civil  and  Mechanical  Enfiineera  and 
especially  Nava]  Architects.  While  it  is  necessary  with  the  Integrator  to  compute  the  several  curves,  point 
by  point,  and  to  construct  them  by  means  of  the  computed  points,  (he  Inlegraph  directly  draws  the  curves 
on  Ifie  caper,  thus  ^vini?  n  Rraphicnl  representation  of  the  integration.  The  onerator 
traces  the  outline  of  the  figure,  i.  e..  the  differential  curve,  and  the  pen  or  pencil  point 
automatically  draws  the  integral  curve.  The  value  of  the  ordinate  of  this  integral 
enrvo  can  lie  nio.asured  off  on  the  paper  or  re.ad  on  a  finely  graduated  bar.  This 
value,  rmiltiplied  hy  the  constant  furnished  with  the  instrument,  gives  the  area  of  the 
figure.  By  regarding  the  new  carve  ns  the  differential  curve,  and  tracing  it  in  the  same 
manner  in  which  the  -first  one  w.ns  traced,  the  integral  curve  of  the  next  higher  order  is 
drawn,  the  ordinate  of  which,  multiplied  by  the  coostant,  gives  the  moment  of  the  original 
diagram  By  reneating  this  operation,  the  moment  of  inertia,  moments  of  the  4th.  .ith, 
etc.,  order  can  ho  readily  fonnd.  By  this  means  practically  all  problems  of  stability, 
etc.,  may  be  solved  almost  entirely  by  mechanical  operations,  and  much  labor  and  brain 
work  saved. 
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IMPUOVED 

SURVEYING  INSTRUMENTS 

3IADE  BY 

KIEUFFEL  &  FSSEU  CO. 

In  tlic  K  &  E  Transits  nnd  Levels,  illustratetl  anrl  rle^rrihed  in  tho 
folloTving  pages,  are  incorp«irated  a  number  of  important  iinproverneuts  which 
should  bo  of  great  interest  to  the  engineering  profession.  Oiir  list,  therefore, 
shows  spccHic  types  of  surveying  instrumeutH  excelling  in  Construction, 
Jlaterial,  "Workmiinship  an»l  Precision.  Many  of  the  special  features  enumerated 
can  be  found  in  our  instruments  only,  as  they  are  protected  by  a  number  of 
patents. 

The  instruments  presented  in  tliis  catalogue  rcprc.scnt  our  regular  stock 
designs,  hut  wc  nro  prepared  to  carry  out,  so  far  Jis  possible,  any  siigges’ions 
ns  to  details  of  construction  which  the  practical  experience  of  our  professional 
friends  may  lead  them  to  recommend-  For  cotivcniince  in  orderiiitr  these 
special  instruments,  wc  give  on  pages  J125,  etc.,  a  detailed  description  of  .some 
of  them,  as  well  as  of  some  of  the  accessories  and  attachments  which  we  have 
made  to  order  from  time  to  time. 

We  lake  this  opportunity  to  thank  our  friends  in  ihc  engineering  profession 
for  their  criticisms  and  suggestions,  which  have  ussisted  us  so  materially  in  the 
development  of  our  Surveying  Instruments  to  their  present  high  state  of 
perfection. 

The  description  which  wc  give  In  the  following  page.?  refers  particularly  to 
our  cxtra-fino  Engineer’s  Transits  nnd  Levels,  Nos.  50-10  to  OCbl  and  Noa.  600^1 
to  G027,  but  tho  construction  of  the  more  important  parts,  sticb  as  ceuters,  grad¬ 
uations,  etc.,  is  practically  the  same  in  all  of  our  instruments.* 


The  parts  of  a  transit 
upon  which  the  accuracy  of 
the  instrument  depends  to  the 
greatest  extent,  arc  the  cen¬ 
ters,  witli  the  leveling  part, 
the  plates  carrying  the  grad¬ 
uations,  the  telescope  and  llio 
spirit  levels. 

Cenlcrs.  The  centers  of 
our  transits  are  extra  long  to 
give  stability  and  accuracy. 
They  are  made  of  metals  of 
different  hardness  to  reduce 
friction  and  to  allow  their 
moving  uponcach  otherwith 
the  least  possible  wear.  The 
half  hall  joint,  instead  of  he. 
ing  cast  integrally  with  the  leveling  arms,  forms  part  of  a  sleeve  or  collar 
which  is  attached  to  the  leveling  arm  piece  only  throughout  its  upper  half. 
This  leaves  a  small  annular  space  between  this  sleeve  and  tho  delicately  fitted 
centers,  effectually  protecting  them. 


TRANSITS. 


•For  “Adjnstraenti  of  K  &  E  Surveying  Inatrnmenta”  aee  our  annual  publication 
“Solar  Ephamarii  and  othar  Taklei  and  Data  naaful  to  tka  BurvdTor*'. 


Leveling  Arms  (Fi;;.  1 ,  Fig,  2  anfl  Fig.  3).  The  Leveling  piece  is  substan¬ 
tially  coustructed  and  allows  ample  ehiftiu«g  space.  The  arms  ore  slotted  and 
equipped  with  tension  screws  (Fig.  2,  0-)  both  to  take 

gup  liie  wear  and  to  provide  against  binding  due  to 
sudden  change  of  temperature.  The  nickel  silver 
Leveling  Screws  as  well  as  the  Clamp  and  Tangent 
Screws  are  cut  on  a  precision  lathe,  insuring  a  thread, 
which,  on  account  of  its  smoothness  and  uniformity, 
gives  a  perfect  motion  and  long  service.  The  center 
of  the  half  ball  joint  is  in  the  plane  of  the  feet  of  the 
leveling  screws;  this  prevents  the  binding  of  these 
screws  when  the  instrument  is  leveled.  All  clamp 
—  and  tangent  screws  are  coavenientl»'  located,  well 

protectc'l,  d  out  of  the  way.  The  heads  of  the  clamp  and  tangent  screws 
are  dilferentimud  so  that  "a  touch  tells”. 


Horizontal  Limb.  A  strip  of  rolled  «Vrer  Is  inlaid  in  the  upper  surface  of 
the  horizontal  limb,  and  into  this  the  graduations  arc  cut  by  an  automatic 
dividing  engine  of  our  ow-n  design  and  construction.  The  nnifoi'mity  and  ac¬ 
curacy  of  their  graduations  haze  \ton  for  our  instruments  a  recognized  position 
among  users  of  prccinon  instruments,  including  many  branches  of  the  Federal 
and  Municipal  Governments,  us  well  as  scientific  institutions  of  tbo  highest 
standing. 


The  Limbs  of  Transits  are  graduated  in  various  ways.  The  ordinary 
tran.>;it  is  usually  graduated  to  read  to  single  Diinutcs,  but  we  make  and  list 
instruments  to  read  to  30,  20,  10  and  5  second*',  or  to  decimals  of  a  degree 
(lOths,  OOtbs,  lOOilis  or  200tlis,  see  style  G.  pago  203).  We  are  also  prepared  to 
furnish  to  order,  circles  graduated  ceutcsiinally  (lOO  parLs,  grades,  to  the  quad¬ 
rant).  The  style  of  graduation  and  method  of  numbering  the  horizontal  limb 
is  shown  below. 


The  two  rows  of  numbers  of  the  horizontal  limb  incline  In  opposite  direc¬ 
tions,  corresponding  to  the  direction  in  which  the  vernier  reads  for  each  row  of 
figures. 


GRADUATIONS. 


Correct  and  distinct  graduation  of  the  limbs  and  verniers  is  of  great 
importance  in  all  surveying  instruments.  The  following  illustrations  represent 
the  different  styles  adopted  by  ua  for  our  Transits  and  Architect’s  Levels  ;  they 
will  he  found  convenient  In  arrangement  and  easy  to  read.  In  detail  they  are 
as  follows : 


Reading 

LiTiflions 

!;1 

Divisions 

Reading 

Kind 

Stvle. 

or 

Limb. 

of 

Limb. 

of 

Vernier. 

of 

Vernier. 

of 

Vernier. 

A. 

Degrees 

11 

13 

6  minutes 

Double-direct 

B, 

so  minutes 

29 

= 

80 

1  *i 

II  11 

C. 

20 

89 

= 

40 

30  seconds 

•  1  4. 

D. 

20 

69 

GO 

20  II 

Folded. 

E. 

80  «• 

29 

= 

30 

1  minute 

Double-direct 

F. 

15  « 

44 

= 

45 

20  seconds 

II  II 

0. 

15  « 

49 

S 

60 

degree 

<1  «< 

Style  A  represents  the  method  of  graduating  the  horizontal  circle  of  our 
Architect’s  or  Builder’s  Levels,  with  the  corresponding  vernier.  This  vernier, 
which  is  a  double-direct  vernier,  reads,  from  the  center  to  either  extreme 
'division  (60),  that  port  being  used  in  which  the  direction  of  the  numbering 
corresponds  to  the  direction  in  which  the  limb  is  numbered  and  read.  The 
limb  is  graduated  to  degrees,  and  the  vernier  (from  0  to  60)  comprises  12 
divisions;  therefore,  the  reading  of  the  vernier  is  60  minutes  -h  12  —  6  minutes. 

The  figure  reads  4“  +  40'  =  4“  40'  from  right  to  left. 


Style  B  represents  the  usual  graduation  of  the  horizontal  limb  of  an 
Engineer's  Transit  with  its  vernier.  This  is  an  ordinary  double-direct  vernier, 
reading  from  the  center,  to  either  extreme  division  (80).  The  limb  is 
graduated  to  h;ilf  degrees,  and  the  vernier  (from  0  to  SO)  comprises  80 
divisions:  therefore,  the  reading  of  the  vernier  is  SO  minutes  30  ^  1  minute. 

The  figure  reads  17®  25'  =  17®  26’  from  left  to  right,  and  342°  80'  -t- 

05'  =  842°  85'  from  right  to  left. 
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Style  G  represents  tbe  graduation  and  Yemier  of  an  Engineer’s  Transit 
having  finer  divisions  than  stvle  B.  This  is  also  a  double-direct  vernier,  read¬ 
ing  from  tbe  center  to  either  extreme  division  (20).  The  limb  is  graduated  to 
20  minutes  and  there  are  40  divisions  in  tbe  vernier;  consequently,  the  reading 
of  the  vernier  is  1200  seconds  -i-  40  30  seconds. 

The  figure  reads  130"  00'  +  9'  30"  —  130"  9'  30"  from  left  to  right,  and 
49“  40'  +  10’  30"  =  4'J"  50’  80"  from  right  to  left. 


Style  D  represents  part  of  the  horizontal  limb,  ■with  the  vernier,  of  an 
Engineer’s  Transit  having  still  finer  divisions  than  those  of  style  C.  The  vernier 
is  a  falded  one,  reading  from  tbe  center,  indicated  by  the  arrow,  to  either  of  the 
extreme  divisions  (10),  and  then  forward  in  the  same  direction  from  tbe  other 
extreme  division  (10)  to  tbe  center  division  (20),  tbe  direction  being  determined 
by  the  numbering  and  reading  of  the  limb.  Tbe  limb  is  graduated  to  20  minutes, 
while  the  vernier  is  composed  of  GO  equal  parts;  consequently,  tbe  reading  of 
tbe  vernier  is  1200  seconds  +  60  =  20  seconds. 

The  figure  reads  149"  40'  +  17'  20"  149"  67'  20"  from  left  to  right,  and 

30*  +  2'  40"  =  30“  2'  40"  from  right  to  left. 
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Style  E. 

Style  E  repreaentfl  a  portion  of  the  vertical  circle  or  arc  of  an  Engineer’s 
Transit  with  its  double-direct  vernier.  The  circle  or  arc  Is  graduated  to  half 
degrees,  and  the  vernier  is  divided  into  80  equal  parts;  consequently,  the  reading 
of  the  vernier  is  SO  minutes  +  80  =  1  minute. 

The  figure  reads  14"  80'  +  14'  =  14*  44'  from  right  to  left. 


Style  F. 

Style  F  represents  the  graduation  of  the  horizontal  limb  and  vernier  of  an 
Engineer's  Transit  having  somewhat  finer  divisions  than  style  D.  This  is  a 
daublfl-direcl  vernier,  reading  from  the  center  to  either  extreme  division  (15). 
The  limb  is  graduated  to  15  minutes,  and  there  arc  45  divisions  in  the  vernier; 
consequently,  the  reading  of  the  vernier  is  000  seconds  45  =  20  seconds. 

The  figure  reads  SO*  ■+■  4'  2Q"  =  80*  4'  20’  from  left  to  right  and  149"  46' 
4-  10'  40"  =  140"  66’  40"  from  right  to  left. 


Style  G  shows  the  method  of  graduating  the  horizontal  limb  and  vernier 
to  read  to  decimals  of  a  degree.  This  vernier  is  a  double-direct  vernier,  reading 
from  the  center  to  either  extreme  division  (25),  that  part  being  used  on  which 
the  direction  of  the  numbering  corresponds  to  the  direction  in  which  the 
limb  is  numbered  and  read.  The  limb  is  graduated  to  0.26°  and  the  vernier 
divided  Into  50  parts;  consequently,  the  reading  of  the  vernier  Is  0.26  60 

=  .005°  which  equals  v^gth  of  a  degree. 

The  figure  reads  46*  -4-  .056  =  45.056"  from  left  to  right  and  814.76" 
+  .105  =  814.046°  from  right  to  left. 


Horizontal  Limb, 
□ombcred  o— 3C0. 
nnd  in  quadranti. 


Horizontal  Limb, 
nombered  0~  860, 
and  SCO— 0. 


The  above  illustrations  show  some  of  the  various  methods  of  numbering 
the  graduations  of  the  horizontal  and  vertical  limbs  of  transits.  Unless  other 
methods  of  numbering  are  specided  in  the  order,  furniah  our  tranaita  \cith 
tha  horizontal  limb  numbtrtd  daubU,  in  oppoaita  directions,  from  0  to  S60°  aa  in  cut 
IV,  and  the  vertical  circle  numbered  in  quadrants  as  in  cut  I,  which  is  the 
method  of  numbering  usually  preferred. 


Verniers  of  the  horizontal  limbs  are  usually  placed  at  an  angle  of  30°  with 
the  telescope,  thus  enabling  the  observer  to  read  them  without  changing  posi¬ 
tion.  The  vernier  glasses,  to  avoid  parallax,  are  set  close  to  the  graduation, 
and  have  hinged  reflectors  (diffusers)  which  can  be  set  at  any  angle. 

The  Compass  Circle  is  beveled 
to  facilitate  reading,  and  faced  with 
nolid  Milzer  to  insure  the  accuracy 
and  legibility  of  the  graduations. 

This  circle,  unless  otherwise  order¬ 
ed,  is  graduated  to  half  degrees 
and  numbered  in  quadrants  from 
0  to  90". 

The  Compass  Needle  has  a  dis¬ 
tinctive  shape,  being  bent  upward 
at  the  ends  to  bring  the  points 
into  closer  coincidence  with  the 
graduations  on  the  Compass  Circle. 

It  has  a  fine  jeweled  center.  Com¬ 
parison  with  needles  of  other  con¬ 
struction  has  proven  it  to  be  of 
auperioT  accuracy  and  unciiite.TU9%. 

The  north  end  is  marked  with  an 
arrow  — ,  while  the  south  end  is  weighted  with  a  few  turns  of  silver  wire 
to  compensate  for  the  magnetic  inclination  (for  the  northern  hemisphere). 
This  wire  can  be  shifted  to  compensate  for  changes  in  the  inclination,  which 
varies  in  difTcrent  localities.  Instruments  are  shipped  adjusted  for  the 
inclination  at  New  York.  TVe  adjust  them  free  of  charge  for  any  other 
locality,  if  desired.* 

Variation  Plate.  The  setting  off  of  the  magnetic  declination  is  effected  by 
a  graduated  arc  on  the  face  of  the  compass  box  in  conjunction  with  a  vernier 
on  the  compass  circle.  The  circle  is  rotated  by  means  of  a  rack  and  capstan- 
head  pinion  conveniently  located  on  the  upper  plate.  For  this  adjustment  we 
furnish  a  special  non-magnetic  adjusting  pin  of  phosphor  bronze;  this  prevents 
deflection  of  the  needle,  inevitable  in  the  use  of  a  steel  pin.  The  capstan-bead 
has  an  advantage  over  the  ordinary  thumb  screw  in  that  the  variation  w*hen 
once  set  cannot  be  accidentally  disturbed.  The  compoMec  of  all  our  transit*  art 
provided  toilh  this  improved  variation  plate. 

To  Remove  the  Compass  Glass:  The  cover  glass  of  the  compass,  which  ii 
held  in  place  by  an  expanding  ring,  fits  snugly  and  is  sealed  with  soft  cement, 
to  prefccnt  the  entrance  of  moisture.  This  cement  offers  but  slight  resistance 
in  removing  the  glass,  which  can  be  lifted  off  by  means  of  a  piece  of  wood  or 
paper  temporarily  glued  or  cemented  to  it  to  serve  as  a  handle. 

A-shaped  Standards.  Our  high-grade  instruments  are  now  built  (see 
No.  5000,  pp.  293.)  with  a  straight  ribbed  A-shaped  standard,  remarkable  for 
both  lightness  and  strength.  In  order  to  obtain  the  high  degree  of  strengih 
peculiar  to  this  new  standard,  the  bard  exterior  crust  is  not  removed  from  the 
casting,  and  all  standards  of  this  type  are  furnished  with  “morocco"  finish  only. 


*  After  etorina  eirav  a  transit  it  is  advisable  to  release  the  needle  until  it  has  aseuioed 
magnetie  Nortn  and  wuth;  then  clamp  it.  This  tenda  to  preserve  the  magnetism  ol  tbe 
ne^e. 


LI  shaped  Standards.  Our  transits  with  U-shaped  Standards  (Fig.  5)  are 
of  improved  patented  construction.  The 
standards  are  directly  and  rigidly  mounted 
on  the  flange  of  the  inner  center  and  are 
essentially  a  part  of  it.  The  vital  impor¬ 
tance  of  this  improvement  is  obvious,  as  it 
insures  the  greatest  steadiness  of  the  tele¬ 
scope.  Standards  of  this  type  are  always 
made  with  “morocco'’  Onish. 

The  Vertical  Circle  of  our  transits  is  usu- 
ally  graduated  to  read  to  single  minutes, 
although  finer  graduations  are  regularly 
furnished  with  some  of  the  larger  instru¬ 
ments.  Peripheral  graduations  are  regularly 
fiiniishcd  with  our  Wet  ISIinc  Transit;  for 
other  instruments  they  may  be  supplied 
to  order. 

Optical  Glass.  Inability  to  procure  optical 
glass  from  Europe  during  the  World  War  necessitated  tbc  establishment  of  our 
ovs'n  Optical  Glass  Plant,  where  we  manufacture  with  great  success  the  various 
kinds  of  optical  glass  used  in  our  tcle.scopc  lenses.  We  can  be  justly  proud  of 
our  achievement  in  this  liiglily  scientific  line  of  development,  which  won  for 
us  the  fullest  approval  of  the  U.  S.  Government  and  enabled  us  to  complete, 
without  outside  assist>mce,  tiie  iruportaot  orders  for  Fire  control  instruments 
(tclescopc.s  and  peri.scopes;,  which  were  intrusted  to  us  by  the  Army  and  Navy, 

Telescope.  All  our  telescopes  arc  carefully  designed  by  our  optical  re¬ 
search  department  to  meet  their  specific  purposes  in  the  most  effective  manner. 
All  our  lenses  are  made  of  the  finest  optical  glass,  of  correct  index,  carefully 
selected  us  free  from  siri.ae  and  bubbles.  All  lenses,  during  manufacture  and 
when  finished,  are  rigidly  inspected  in  our  optical  laboratory,  which  is 
equipped  as  ith  the  nio.st  modern  apparatus  for  the  testing  of  lenses  and 
opticiil  systems. 

The  magnification  chosen  for  each  instrument  is  that  which  our 
extensive  cxpcriinciils  have  shown  to  be  the  most  practical  in  actual  field  use. 
We  Lave  found  that  excessive  magnification  is  to  be  avoided,  since  it  decreases 
the  brightness  of  the  image,  lessens  the  field  of  view,  and  at  the  same  time 
accentuates  the  vibration  of  the  atmosphere. 

The  eyepieces  supplied  with  our  telescopes  are  either  of  the  astronomical, 
(inverting)  or  terrestrial,  (erecting)  type.  The  terrestrial  telescope  shows 
objects  in  their  right  position,  while  the  astronomical  telescope  shows  the 
image  inverted.  The  former  is  somewhat  more  convenient  to  use,  but  on  the 
other  hand,  the  latter  has  a  clearer  field.  The  inverting  eyepiece  is  considerably 
shorter  than  the  erecting,  and  allows  a  greater  focal  length  for  the  objective, 
which  is  a  great  advantage,  particularly  for  stadia  work. 

The  cross  hairs  of  our  Preliminary'  Survey  Transits  and  Builder's  Tran¬ 
sits  and  Levels  are  focused  by  the  drawing  out  of  the  eye-piece  tube.  All 
other  instruments  with  erecting  eyepiece  have  our  new  improved  focusing  ar¬ 
rangement  with  resetting  scale. 
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The  construction  of  this  improved  ocular  movement  is  shown  in  Figs. 
6  and  7. 

/lisa  knurled  focusing  ring  with  an  inside  spiral  groove. 

i3  is  a  screw  securely  atiacucd  to  the  eyepiece  . 

C'  is  a  locking  collar. 

Rotation  of  the  knurled  ring  A,  (sec  Fig.  6.),  causes  the  screw  B  to 
traverse  a  longitudioal  slot  in  the  telescope  bod;,',  and  to  move  the  eyepiece 
with  it,  to  the  desired  position.  The  movement  i.s  strictly  parallel  to  the  tele¬ 
scope  axis  (in  contrast  to  the  well-known  spiral  movement). 

To  facilitate  refocusing,  a  scale  is  engraved  on  the  focu.^ing  ring  with  an 
Index  on  the  locking  collar.  Sec  Fig.  7. 


Stadia  Hairs.  The  relation  between  the  size  and  distance  of  an  object  and 
the  size  of  its  image  in  a  telescope  is  given  by  tlic  formula;- 


f-z 


T  denotes  the  linear  size  of  the  object,  tliat  of  its  image  (the  distance  of 
the  stadia  wires  in  this  case),  /  the  focal  length  of  the  objective  and  d  iho 
distance  of  the  object  (tbcrod)from  the  first  principal  focal  point.  This  point 
lies  in  front  of  the  objective  at  a  distance  nearly  equal  to  its  focal  length.  To 
reduce  the  measured  distance  d  to  the  true  distance  D  from  the  center  of  the 
instrument,  add  to  d  a  constant  equal  to  the  distance  of  the  first  principal  focal 
point  from  the  center  of  the  instrument. 


FIG.  8. 

The  stadia  hairs  in  our  transits  are  adjusted  in  the  proportion:- 
Y*  / 

—  =  - ,  i.  e.  to  intercept  one  foot  at  a  distance  of  100  feet,  or  one  meter 

fJOO 

at  a  distance  of  100  meters,  etc.  This  proportion  reduces  the  above  formula 
to  the  simple  relation  d  =  100  T,  to  which  must  be  added  the  constant  {(J)  as 
explained.  For  example,  assuming  tho  stadia  reading  to  be  1.117,  tbe  focal 
length  (/)  .62,  and  the  distance  from  objective  to  center  of  the  instrument  .46, 
then  the  constant  (O')  would  be  equal  to  .02  +  .4.6  =  1  07,  and  the  total  distance 
(B)  would  be  ( 100  X  1.37)  1.07  =  138.07.  Tho  value  of  this  constant  which 

is  correct  for  distances  beyond  about  100  feet,  is  stated  on  the  label  in  tbe  box 
of  each  instrument  provided  with  stadia  hairs. 


All  our  TrantitlyWith  the  exception  of  the  Builder’s  Transit,  are  now  lurnithed  with 
Stadia  Hairs. 


The  Level  Vials  (spirit  levels)  are  of  special  glass  made  for  tbia  purpose. 
They  are  ground  to  a  true  curve  and  contain  a  very  mobile  fluid  which  will 
riot  form  a  aedimtnt.  Our  telescope  level  vials  are  larger  than  those  usually 
employed.  All  our  level  vials  are  graduated  on  the  glass  to  2  mm.,  and  are  of 
a  sensitiveness  in  keeping  with  the  grade  of  the  instrument.  The  graduation 
lines  on  the  vial  are  black  so  that  they  can  be  easily  distinguished,  even  in 
poor  light.  The  Plate  Level  Vials  are  mounted  on  the  plates  by  means  of 
bubble  holders  provided  with  a  strain-proof  bubble  adjustment,  as  shown  In 
Fig.  9. 


FiG.  9. 


The  new  adjustment  consists  of  an  annular  groove  in  the  capstan-headed 
adjusting  screw.  The  end  of  the  bubble  tube  is  milled  out  to  receive  a  small 
phosphor  bronze  plate  to  which  is  riveted  a  small  phosphor  bronze  pin.  At  its 
end  this  pin  has  a  radius  to  flt  that  of  the  groove  in  the  adjusting  screw, 
and  a  longitudinal  bearing  surface  of  ,  The  phosphor  bronze  plate,  being 
of  a  springy  material,  maintains  a  constant  and  uniform  pressure  against  the 
adjusting  screw;  the  plate  is  held  in  position  by  two  screws  so  placed  that 
the  adjustment  is  not  affected,  and  the  adjusting  screw  is  not  injured. 

In  order  to  avoid  strain  on  the  level  mounting  during  adjustment  of  the 
plate  level,  the  other  end  of  the  plate  level  is  provided  with  an  opening  large 
enough  to  flt  both  the  screw  by  which  the  level  is  attached  to  its  base,  and  a 
phosphor-bronze  spring  around  the  screw.  This  spring  acts  as  a  cushion  and 
allows  considerable  rocking  of  the  plate  level  without  strain  on  the  mounting. 

The  Level  Vials  are  groimd  to  a  proper  curvature.  Each  is  carefully 
tested  on  a  level  trier,  to  determine  its  sensitiveness  (the  angular  value  of  one 
division  on  the  vial)  and  uniformity  of  curvature. 

We  have  found  that  ether  filled  levels  are  too  readily  affected  by  tem¬ 
perature  changes,  and  therefore,  have  substituted  a  fluid  which,  while  not  open 
to  that  objection,  meets  every  requirement. 

It  should  be  borne  in  mind  that  the  accuracy  of  the  results  obtainable,  if 
the  Instrument  be  well  made  in  other  respects,  depends  upon  the  sensitiveness  of 
the  level  vials;  results  cannot  be  accurate  if  the  bubble  does  not  readily  respond 
to  the  slightest  change  in  adjustment.  Coarse  and  sluggish  level  vials  are 
easily  brought  into  apparent  adjustment,  but  the  actual  results  obtained  with 
them  are  very  uncertain.  Even  when  fine  and  sensitive  vials  seem  to  be  a 
‘little  ont”,  the  actual  results  are  far  better  than  those  obtained  with  sluggish 
level  vials  which  seem  to  indicate  perfect  adjustment. 


The  Gradienler  Screw  is  a  modifi¬ 
cation  of  the  telescope  tangent  screw, 
80  designed  aa  to  elevate  or  depreaa 
the  line  of  sight  in  accordance  with 
any  predetermined  calculation.  The 
silvered  drum  attached  to  the  head  of 
the  screw  is  generally  divided  into 
60  or  100  parts  and  the  pitch  of  the 
screw  and  the  length  of  the  clamp  arm 
so  calculated  that  one  unit  of  division 
on  the  screw  head  represents  foot 
vertically  at  a  horizontal  distance  of 
100  feet.  A  graduated  bar  opposite 
the  graduations  on  the  drum  indicates 
the  number  of  complete  revolutions 
of  the  Gradienter  Screw. 


THREE  EEVEIilNG  SCREWS. 

The  four-acrew  instruments  are  the  favorites  of  Engineers.  They  are 
compact,  easy  of  attachment  to  the  tripod,  and  readily  leveled. 

Three-screw  instruments,  however,  are  beginning  to  find  increasing  favor 
in  engineering  circles,  as  the  three-screw  leveling  head  as  now  constructed  by 
us  possesses  many  distinct  advantages.  Our  three-screw  transits  have  shifting 
plate  and  con  he  as  readily  mountecFupon  the  tripod  as  the  four  screw  instru¬ 
ments;  moreover  a  higher  degree  of  accuracy  is  attainable  with  three  leveling 
screws  than  with  four. 

In  the  operation  of  these  three-screw  instruments  it  is  necessary  to  man¬ 
ipulate  only  two  of  theleveling  screws;  the  third  acts  aa  a  fulcrum.  One  plate 
level  is  brought  parallel  to  two  screws;  the  other  plate  level  will  then  be  at 
right  angles  to  them.  Both  plate  levels  are  then  leveled  at  once  by  turning 
one  of  the  screws  to  which  the  first  plate  level  is  parallel  and  the  screw  which 
is  at  right  angles  to  this  plate  level;  the  adjustment  of  the  plate  levels  is  then 
checked  in  the  same  manner  as  wnth  a  four  leveling-screw  instrument:  i.  e. 
the  instrument  is  revolved  180°  to  determine  whether  the  bubbles  come  back 
to  the  center. 

A  higher  degree  of  accuracy  is  secured  because  the  wider  base  of  the 
three  screw  system  permits  full  advantage  to  be  taken  of  the  sensitiveness  of 
the  levels  with  which  these  extra-fine  instruments  are  equipped. 

The  highest-class  Precision  Levels  and  Triangulation  Theodolites  are 
always  furnished  with  three  leveling  screws. 


FIG.  10. 


MOROCCO  FINISH. 

All  our  transits  and  levels  with  the  exception  of  our  Builder’s  Levels 
and  Transits  and  Preliminary  Survey  Transits  are  furnished  with  our  new 
Morocco  finish.  This  black  finish  is  applied  to  the  castings,  on  which  the 
scale  Las  been  allowed  to  remain  for  the  sake  of  adding  strength.  The  black 
color  of  the  finish  tends  to  equalize  the  temperature,  thus  eliminating  strain  due 
to  sudden  temperature  changes.  The  dull  black  is  not  glossy  nor  glaring  in 
sunlight  and  does  not  hurt  the  eye.  The  Moroco  finish  does  not  wear  off  so 
easily  as  other  finishes. 


LEVELS. 

Two  types  of  levels  are  in  general  use,  the  Y  level  and  the  Dumpy  level. 

THE  Y  LEVEL  consists  of  a  telescope  to  which  along  spirit  level  is  attached. 
The  telescope  rests  on  two  uniformly  turned  collars  in  vertical  supports,  or 
T's.  The  Y's  are  mounted  at  each  end  of  a  horizontal  bar,  which  is  firmly 
secured  in  the  center  to  a  vertical  axis  upon  which  the  instrument  may  revolve. 

The  Center  is  made  of  hard  bcl!  metal,  is  extra  long  to  give  stability  and 
accuracy,  and  is  so  constructed  as  to  assure  a  steady  and  easy  rotation  even 
after  long  use,  The  Leveling  Head  is  substantially  built  and  its  shape  is  such  as  to 
protect  the  center  of  the  instrtiment  from  injury  in  case  of  a  blow  or  the  strain¬ 
ing  of  the  leveling  screws.  The  four  arms  are  slotted  and  provided  with  set 
screws  to  take  up  the  wear  of  the  leveling  screws,  and  to  provide  against  bind¬ 
ing  due  to  sudden  changes  of  temperature.  The  leveling  screws  are  very 
carefully  cut  on  a  precision  lathe,  thus  insuring  a  thread  which,  on  account  of 
its  smoothness  and  uniformity,  gives  long  service.  The  shape  of  the  leveling 
plate,  furthermore,  affords  ample  room  to  manipulate  the  leveling,  clamp  and 
tangent  screws. 

All  clamp  and  tangent  screws  are  conveniently  located,  and  revolve  with 
the  telescope  so  that  they  constantly  remain  in  the  same  relative  position  and 
are  always  equally  accessible.  The  tangent  screw  is  of  very  hard  nickel  silver; 
an  opposing  spring  prevents  lost  motion. 

Bar.  The  approximately  triangular  cross  section  of  the  new  level  bar 
of  the  Y  level  offers  the  least  surface  to  wind  pressure  and  accounts  for  the 
unusual  stability  of  the  instrument. 


Y'S.  The  Y’a  are  strong  and  have  an  improved  locking  device  (Pig.  11) 
Instead  of  the  usual  pin  bolts.  They  are  provided  with  an  improved  stop  by 
means  of  which  the  position  of  the  telescope  can  be  adjusted  to  have  the  cross 
hairs  vertical  and  horizontal.  This  stop  is  adjusted  by  capstan-head  screws 
and  made  to  fold  out  of  the  way  when  the  telescope  is  rotated.  At  the  top  of 
the  inner  side  of  the  clips  of  the  Y’s  is  a  little  plunger  with  a  spring.  This 
plunger  keeps  an  equal  but  light  pressure  upon  the  collar  of  the  telescope. 
One  of  the  Y’s  is  capable  of  a  alight  vertical  movement  by  means  of  double 
nuts. 


The  Telescopes  vary  from  15  to  21  inches  in  length.  The  details  of  their 
construction  can  he  seen  from  the  sectional  view  on  page  332. 

The  Telescope  has  a  rack  and  pinion  movement  to  the  objective,  and  our 
improved  micrometer  focusing  arrangement  with  resetting  scale  for  eyepiece, 
(see  pages  271  and  272).  The  objective  draw  actuated  by  rack  and  pinion  is  con¬ 
structed  with  great  care  and  we  guarantee  the  line  of  collimation  to  be  correct 
for  all  distances. 

The  milled-headed  focusing  screw  for  the  objective  is  placed  on  top  of 
the  telescope,  conveniently  accessible  to  either  hand. 

Callara.  The  collars  on  our  bigii-gr.ade  levels  are  of  bell  metal.  They 
are  very  carefully  tested,  to  determine  if  they  are  parallel,  cylindrical,  and  of 
equal  diameters.  Factory  Inspection  is  made  on  an  apparatus  which  will  de¬ 
tect  an  error  of  ““  inch. 

The  Spirit  Level  attached  to  the  telescope  is  long  and  sensitive,  and  its  tube 
is  of  perfectly  even  curvature  to  in.surc  equal  angular  value  of  the  division  unit 
throughout  the  whole  length  of  the  vial.  See  also  page  2T3.  The  vials  are 
graduated  on  the  glass  to  2  millimeters. 

The  tube  is  adjustable  both  vertically  and  horizontally,  so  that  the  in¬ 
strument  can  be  brought  into  perfect  adjustment. 

Precision  Levels.  For  very  accurate  work  we  offer  levels  with  three 
leveling  screws,  and  in  most  cases,  with  inverting  telescope.  The  three  leveling 
screws  facilitate  the  use  of  a  sensitive  bubble.  The  wider  base  gives  greater 
rigidity  and  stcodincss  to  the  instrument.  The  Inverting  telescope  renders  the 
image  more  brilliant  and,  therefore,  produces  better  definition.  Through  these 
advantages  the  accuracy  of  the  result  is  enhanced. 

For  our  three-screw  Precision  Levels,  see  page  284.  For  the  Precision 
Level  of  the  U.  S.  G.  and  G.  S.  pattern  we  use  iron  and  steel  wherever  possible, 
as  these  materials  have  a  lower  coefficient  of  expansion  and  are  more  durable 
than  any  composition  metal. 

THE  DUMPY  level  consists  of  fewer  parts  than  the  Y  level,  and  is  very 
compact,  so  that  it  is  less  liable  to  derangement  in  case  of  accident. 

Telescope,  spirit  level,  clamp  and  tangent  screw,  and  leveling  base  are 
similar  to  those  described  for  Iho  Y  level. 

The  tubular  bar  of  the  Dumpy  level  gives  the  instrument  unusual  rigidity 
and  compactness,  and  at  the  same  time  effectually  protects  the  level  vial  against 
accidental  breakage  and  sudden  temperature  changes.  The  adjustment  of  the 
vial  is  accomplished  by  a  single  capstan-head  screw  beneath  the  bar. 


BUILDER’S  TRA2fSITS  AKD  LEVELS. 

(See  page!  SH,  eto.) 

Our  Builder’s  Transits  and  Levels  meet  the  demand  for  well-made  and 
durable  instruments  at  very  moderate  prices.  Builders  and  Architects  will  find 
these  instruments  very  useful  and  convenient,  simple  to  handle,  and  thoroughly 
adapted  to  the  purposes  for  which  they  are  particularly  intended. 


AKCHITECT’S  COJfVERTIBLE  LEVELS. 

(Sae  pasea  317,  818.) 

Our  Architect’s  Convertible  Levels,  through  their  patented  arrangement, 
also  can  be  used  for  lighting  objects  above  or  below  the  horizontal  plane, 
and  for  sighting  vertical  lines.  At  the 
middle  of  the  telescope  there  ia  a  bearing 
piece  with  a  threaded  socket  at  each  side, 
into  which  the  strong  trunnions  can  be 
screwed,  to  form  a  rigid  axis  at  right  angles 
to  the  telescope.  The  outer  ends  of  the 
trunnions  have  bearing  surfaces  which  flt 
into  the  Y's  like  the  collars  of  the  telescope. 
When  they  rest  in  the  T’s,  the  telescope  can 
be  moved  in  altitude,  so  that  vertical  lines 
may  be  determined,  as  well  as  horizontal 
angles  betw'een  two  points  not  in  the  sama 
plane.  When  the  instrument  is  used  at 
a  Level,  tbo  trunnions  are  removed  and 
placed  in  the  box.  Architects  and  Builders 
will  find  this  patented  arrangement  very 
useful  and  well  worth  the  extra  cost. 

FARM  LEVELS. 

These  Instruments  arc  designed  for  laying  nut  parks,  gardens  and  agri¬ 
cultural  plots,  draining,  ditching,  road  making  and  similar  usus  %s'hicli  do  not 
require  the  accuracy  of  an  Engineer's  Level. 

PAClCIiSrCJ  OF  ESrSTRUMEXTS. 

Onr  Levels  and  Transits  are  furnished  with  mahogany  boxes,  (except 
our  Architect’s  and  Farm  Levels)  in  which  they  are  accurately  and  securely 
fitted,  and  thus  protected  from  injury.  The  boxes  have  a  lock  and  key. 
Transit  boxes  also  have  safety  hooks  with  patent  catch  and  are  provided  with 
rubber  bumpers.  The  boxes  contain  all  acce'>soriea  and  tools  specified  in  the 
description  of  each  instrument.  For  sole  leather  carrying  cases  for  any  of 
our  instruments,  see  page  828. 


SHIPPUfO  OF  ESTSTRUMEjSTTS. 

When  we  ship  our  instruments  by  express  we  do  not  assume  any  respon¬ 
sibility  after  having  delivered  .hem  to  the  Express  Company.  Their  value  is 
declared  and  the  Express  Company  assumes  the  responsibility  for  the  declared 
value  including  breakage,  in  consideration  of  a  slightly  higher  rate  than  when 
the  value  ia  not  declared.  When  instruments  are  shipped  by  freight  we  desig¬ 
nate  the  contents  of  the  package  and  the  carriers  assume  liability  for  damage 
in  transit. 

NOTE.  Instruments  will  be  shipped  ta  ell  points  In  the  United  States  C.  0.  D.  on  approval, 
wifh  privilege  of  three  days  trial.  It,  after  three  days  trial,  the  instrument  Is 
found  unsuitable,  Agent  will  be  Instructed  to  refund  money  upon  receipt  of 
instrument  in  good  condition. 


EXTBA-FIXE 


ENGINEER’S  DUMPY  LEVEL. 

(Se«  also  RODOral  dasoription.  paRe  276.) 


5003.  Eogineer’a  Dumpy  Level. 

Telescope  18  iu.,  achromatic  terrestrial,  with  dust  cap  aud  auuahade. 
OBJECT  GLASS  1|  in.,  focused  by  improved  rack  and  pinion 
movement.  EYEPIECE,  erecting,  with  improved  micrometer 
focusing  arrangement  with  resetting  scnle.  MAGNIFYING 
POWER  28  diameters. 

Level  Bar  tubular  in  form,  very  strong,  encasing  fine  spirit  level. 
LEVEL  VIAL  graduated  on  the  glass  and  ground  to  a  sensi¬ 
tiveness  of  about  20  seconds  of  arc  per  graduation.  Improved 
adjusting  device  for  level  vial.  Very  stout  supports  to 
telescope. 

Center  of  gun  metal,  carefully  fitted.  Center  and  Level  Bar 
are  cast  in  one  piece.  Improved  CLAMP  and  TANGENT  SCREW 
with  counterspring.  Tangent  and  Leveling  Screws  of  nickel 
silver.  Four  leveling  screws. 

Morocco  Finish. 

Instrument  complete,  with  adjusting  pins,  waterproof  cover,  etc., 
in  fine  polished  mahogany  Box  and  with  No.  6178  N  Split 
Tripod . •  each  | 

Weight  of  instrument  about  9  lbs.  Weight  of  tripod  about  1 1  lbs. 

*5003A.  Engineer’s  Dumpy  Level,  like  No.  6003,  but  with  16  in.  astro¬ 
nomical  (inverting)  telescope . each  | 

*Nole.  Instrument  No.  6003  A,  made  to  order  only. 

For  other  Dumpy  Levels,  see  pages  314  and  319. 


EXTBA-FESTB 


ENGINEER’S  Y  LEVELS. 

(See  alia  senerml  description,  p&£e  976.) 


5005.  Engineer’s  Y  Level. 

Telescope  15  in.,  ftcliromatic  terrestrial, -with  dust  cap  and  sun¬ 
shade.  OBJECT  GLASS  in.,  focused  by  improved  rack  and 
pinion  movement.  EYEPIECE,  erecting,  with  improved  mi- 
crom  ter  focusing  arrangement  with  resetting  scale.  MAG¬ 
NIFYING  POWER  24  diameters.  Fine  SPIRIT  LEVEL  to 
telescopC)  graduated  on  the  glass  and  ground  to  a  sensitive¬ 
ness  of  about  20  seconds  of  arc  per  graduation.  Level  tube 
adjustable  vertically  and  horizontally. 

Level  Bar  of  gun  metal,  improved  construction,  of  great 
strength  and  rigidity,  shaped  to  offer  least  resistance  to  the 
wind.  One  Y  can  he  raised  or  lowered  and  is  provided  with 
an  ADJUSTABLE  HINGED  STOP  for  placing  the  telescope  with 
the  cross  hairs  in  a  vertical  and  horizontal  position.  The  Y's 
are  locked  by  a  patented  arrangement  dispensing  with  pinbolts. 

Center  oi  hard  bell  metal,  carefully  fitted.  Improved  CLAMP  and 
TANGENT  SCREW  with  counterspring.  Tangent  and  Leveling 
Screws  of  nickel  silver.  Four  leveling  screws. 

Morocco  Finish. 

Instrument  complete  with  adjusting  pins,  waterproof  cover,  etc., 
in  fine  polished  mahogany  Bos  and  w’ith  No.  5178N  Split 
Tripod . each  $ 

Weight  of  instrument  about  0^  lbs. 

Weight  of  tripod  about  11  lbs. 

6010.  Engineer's  Y  Level,  like  No.  5005,  but  telescope  18  In.,  object 
glass  1|  in.,  MAGNIFYING  POWER  28  diameters,  with  No. 
6178N  Split  Tripod . each  H 

Weight  of  instrument  about  11  lbs.  Weight  of  tripod  about  11  lbs. 

5012}.  Engineer's  Y  Level,  like  No.  6005,  but  telescope  21  in.,  object 
glass  1 }  in.,  MAGNIFYING  POWER  32  diametere,  with  No.  6178N 
Split  Tripod . each  $ 

Weight  of  Instrument  about  18  lbs.  Weight  of  tripod  about  11  lbs. 


EXTRA-rmE 


ENGINEER’S  Y  LEVELS. 

Tiiree  Leveling  Screws. 


(See  also  general  deacription^  page  273.  etc.] 


5005  TA.  Engineer's  Y  Level,  as  described  under  No.  5005,  but  with 
15  in.  astronomical  (inverting)  TELESCOPE,  and  with  three 
leveling  screws. 

Instrument  complete,  with  extra-strong  SplitTripod  No.  6177  A.  | 

Weight  of  instrument  about  10  lbs. 

Weight  of  tripod  about  18}  lbs. 

5010TA.  Engineer's  Y  Level,  as  described  under  No.  6010,  but  with 
18  in.  astronomical  (inverting)  TELESCOPE,  and  with  Ihree 
leveling  screws. 

Instrument  complete,  with  extra-strong  SplitTripod  No.  5177 A.  $ 

Weight  of  instrument  about  11}  lbs. 


Weight  of  tripod  about  13}  lbs. 
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PRECISION  Y  LEVEL 


K  &  E 

PRECISION  Y  LEVEL 

Three  Leveling:  Screws. 


5025.  K  &  E  Precision  Y  Level. 

Telescope  18  in.,  achromatic  terrestrial,  with  dust  cap  and  sun¬ 
shade.  OBJECT  GLASS  1^  in.,  focused  by  improved  rack 
and  pinion  movement,  EYEPIECE  erecting,  with  improved  mi¬ 
crometer  focusing  arrangement  with  resetting  scale.  iilAGNI- 
FYING  POWER  28  diameters.  STADIA  HAIRS  fi^ed,  ratio  1  100. 
Striding  SPIRIT  LEVEL  to  telescope,  graduated  on  the  glass 
and  ground  to  a  sensitiveness  of  about  10  seconds  of  arc  per 
graduation,  HINGED  HIRROR,  for  observing  level  vial, 
mounted  in  aluminum. 

Level  Bar  of  gun  metal,  of  great  strength  and  rigidity. 
Within  this  bar  is  another  bar  rigidly  attached  to  the  center. 

The  outer  bar  carrjnng  the  Y’s  is  pivoted  on  the  Inner  bar,  its 
movement  in  altitude  being  controlled  by  a  graduated  mi¬ 
crometer  screw  and  a  strong  counterspring.  Oue  Y,  is  ad¬ 
justable  for  altitude  and  is  provided  with  an  adjustable  HINGED 
STOP  for  placing  the  telescope  with  the  cross  hairs  in  a  vertical 
and  horizontal  position.  The  Y’s  are  locked  by  a  patented 
arrangement  dispensing  with  pin  bolts.  A  circular  spirit  level 
for  approximate  leveling  is  placed  at  the  right  side  of  the  level¬ 
ing  bar  and  ma}'  be  observed  by  means  of  a  reflector  attached 
to  it.  ■  ■ 

Center  of  steel,  extra  long,  carefully  fitted  into  the  socket  of  the 
cast  iron  leveling  head.  Improved  CLA3IP  and  TANGENT 
SCREW  with  counterspring.  Tangent  and  Leveling  Screws  of 
nickel  silver. 

Morocco  Finish. 

Instrument  complete,  with  adjusting  pins,  waterproof  cover, 
etc.,  in  fine  polished  mahogany  Box  and  with  strong  Split 
Tripod  No.  5177  A . $ 

Weight  of  instrument  about  11^  lbs.  Weight  of  tripod  about  lbs. 


The  K  &  E  Precision  Y  Level,  (3  levelinc  screws)  is  of  hishest-gracle  workmanship. 
It  hsa  extra-tine  lenses,  a  vor^  sensitive  spirit  level  and  an  extra-long  and  strong  steel 
center.  It  is  so  constructed  that  the  level  of  tbo  telescope  is  constantly  under  immediate 
control  of  the  observer.  The  head  of  the  micrometer  screw  ia  graduatea  and  reads  opposite 
an  index  which  registers  the  number  of  revolutions  of  the  screw.  Two  full  revolutions  will 
move  the  crosshair  to  the  extent  of  i  foot  on  a  rod  at  a  distance  of  about  lOO  feet.  By 
means  of  this  micrometer  screw  delicate  re-adjustment  of  the  level  can  be  made  for 
each  sighting  and  the  difference  in  level  can  be  re.ad  oC  the  same  as  with  a  cradienter.  A 
mirror,  mounted  above  the  level,  enables  the  observor  to  watch  the  bubble  from  his 
position  at  the  eyepiece.  Where  the  station  is  frequently  changed  or  whero  the  ground 
IB  not  firm,  the  Precision  Level  will  save  much  time  and  will  give  closer  resiilts  than  a 
plain  Y  level  because  the  level  of  the  telescope  can  be  corrected  for  each  sight  by  means 
of  the  micrometer  screw. 


PRECISIO^^  LEVEL. 

Three  JLevelingr  Screws. 

(Made  after  the  U.  S.  C.  A  G.  Survey  Level) 

5027.  Precision  Level,  made  after  the  U.  8.  C.  <t  G.  Survey  Level. 

Telescope  16  in.,  achromatic  astronomical  (inverting)  with  dust, 
cap  and  sunshade,  improved  rack  and  pinion  movement. 
OBJECT  GLASS  If}  in.  diameter.  EYEPIECE  with  improved 
spiral  focusing  arrangement.  Two  eyepieces;  MAGNIFYING 
POWER  36  and  42  diameters.  STADIA  HAIRS  fixed,  ratio  1 :100. 
The  telescope  is  mounted  within  a  tubular  support,  at  one  end 
of  which  two  pivot  screws  provide  a  horizontal  axis  about 
which  the  telescope  can  be  moved  in  altitude  and  the  line  of 
collimation  put  into  the  horizon  by  means  of  a  MICROMETER 
SCREW  at  the  other  end  of  the  tubular  support.  The  head  of 
this  micrometer  screw  is  divided  into  100  parts  on  a  graduated 
ring.  A  lever  handle  raises  the  telescope  off  the  micrometer 
screw  and  presses  it  against  a  spring  sunk  into  the  upper  part 
of  the  tubular  support  to  prevent  jarring  the  telescope  while 
the  instrument  is  carried  about. 

Level  la  Telescope.  The  high-grade  CHAMBERED  level  vial  is 
placed  in  a  recess  of  the  telescope  barrel.  It  is  graduated  on 
the  glass  and  ground  to  a  sensitiveness  of  about  2  seconds 
of  arc  per  graduation.  The  level  is  observed  by  means  of 
a  device  mounted  in  a  tube  placed  alongside  the  telescope. 

It  consists  of  a  set  of  prisms  so  arranged  as  to  reflect  the 
image  of  the  bubble  to  tbe  eye  of  tbe  observer.  The  prisms 
are  adjustable  for  the  length  of  the  bubble,  which  varies  with 
the  temperature. 

A  circular  spirit  level  for  approximate  leveling  is  placed 
at  the  right-hand  side  of  tbe  telescope  support  and  may  be 
observed  by  means  of  a  reflector  attached  to  it. 

Center  of  steel,  extra  loug,  very  carefully  fitted  into  socket  of  cast 
iron  leveling  head.  Improved  CLAilP  and  TANGENT  SCREW 
with  counterspring.  Tangent  and  Leveling  Screws  of  nickel 
silver. 

Morocco  Finish, 

The  level  has  an  unusually  long  vertical  axis,  low  center  of  gravity 
and  small  area  exposed  to  wind  pressure.  These  three  features 
give  It  unusual  stability  under  adverse  field  conditions.  Sta¬ 
tioned  at  the  eyepiece  end,  tbe  observer  can  easily  see  the 
bubble  with  his  left  eye  at  the  same  instant  that  be  reads  the 
rod  through  the  telescope. 

Instrument  complete,  with  adjusting  pins  and  w'aterproof  cover, 
in  fine  polished  mahogany  Box  and  with  strong  Split 
Tripod,  No.  6177  A . each  i 

Weight  of  instrument  about  16  lbs.  Weight  of  tripod  about  13}  lbs. 


2R3 


EXTRA-rrN^E 

EIS^^GINEER’S  TRANSIT. 


EXTEA-FmE 


ENGINEER’S  TRANSIT. 


For  Synopsis  of  Transits,  see  page  324. 
See  also  general  description,  page  234  etc. 


0.  Eogineer's  Transit. 

Telescope  114  in.,  achromatic  terrestrial,  with  dust  cap  and  sun¬ 
shade.  OBJECT  GLASS  ly^j  io-t  ^vith  improved  rack  and  pinion 
movement.  EYEPIECE  with  improved  micrometer  focusing 
arrangement  with  resetting  scale.  MAGNIFYING  POWER  24 
diameters.  STADIA  HAIItS  fixed,  ratio  1:100.  Fine  SPIRIT 
LEVEL  to  Telescope,  graduated  on  the  glass  and  ground  to  a 
sensitiveness  of  about  30  seconds  of  arc  per  graduation.  Im¬ 
proved  CLAMP  and  TANGENT  SCREW  writh  counterspring. 

Horizontal  Limb  6|  in.  diameter,  graduated  on  solid  silttr  to  half 
degrees  and  numbered  like  Fig.  lY,  page2Cl).  Oppositedouble- 
dircct  VERNIERS  at  about  80^  with  telescope,  rending  to  one 
minute.  HtNGIiD  REFLECTORS.  Two  fine  SPIRIT  LEVELS 
graduated  on  the  glass  and  ground  to  a  sensitiveness  of  about 
60  seconds  of  arc  per  graduation. 

Compass.  NEEDLE  about  COMPASS  RING,  hoveled,  gradu¬ 

ated  on  solid  silztr  to  half  degrees.  VARIATION  PLATE. 

Centers,  anti-friction  composition,  e.xtra  long  and  carefully  fitted. 
FOUR  LEVELING  SCREWS.  SHIFTING  CENTER.  Improved 
CLAMP  and  TANGENT  SCREW  with  counterspring.  Tangent 
and  Leveling  Screws  of  nickel  silver. 

Morocco  Finish. 


Instrument  complete  wdth  plumb  bob,  magnifying  glass,  adjust¬ 
ing  pins,  waterproof  cover,  etc.,  packed  in  fine  polished 
mahogany  Box,  and  with  No.  6178N  Split  Tripod.  .  .  .  each  % 


Weight  of  instrument  about  14  lbs. 
Weight  of  tripod  about  11  lbs. 


For  other  graduations,  see  page  328. 
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NEW  YORK 


EXTRA-FINE 


ENGINEER’S  TRANSIT 

WITH  VERTICAI.  ARC. 

For  Synopaifl  of  TrsDaits,  sea  page  384. 

See  also  eeneral  description,  pace  864  etc, 


6050.  Engineer’s  Transit. 

Telescope  HA  !n.,  achromatic  terrestrial,  with  dust  cap  and  sun¬ 
shade.  OBJECT  GLASS  in.  with  improved  rack  and  pinion 
movement.  EYEPIECE  with  improved  micrometer  focusing 
arrangement  with  resetting  scale.  MAGNIFYING  POWER  24 
diameters.  STADIA  HAIRS  dxed,  ratio  1:100.  Fine  SPIRIT 
LEVEL  to  telescope,  graduated  on  the  glass  and  ground  to  a 
sensitiveness  of  about  SO  seconds  of  arc  per  graduation.  Im¬ 
proved  CLAMP  and  TANGENT  SCREW  with  counterspring. 

Horizontal  Limb  6^  in.  diameter,  graduated  on  solid  siher  to  half 
degrees  and  numbered  like  Fig.  IV,  page  260.  Opposite 
double-direct  VERNIERS  at  about  80^  with  telescope,  reading 
to  one  minute.  HINGED  REFLECTORS.  Two  fine  SPIRIT 
LEVELS  graduated  on  the  glass  and  ground  to  a  sensitiveness 
of  about  60  seconds  of  arc  per  graduation. 

Compass.  NEEDLE  about  in.  COMPASS  RING  beveled,  graduated 
on  to  half  degrees.  VARIATION  PLATE. 

Vertical  Arc  6  In.  diameter,  graduated  on  solid  silver  to  half  degrees, 
double-direct  vernier  reading  to  one  minute. 

Centers,  anti-friction  composition,  extra  long,  and  carefully  fitted. 
FOUR  LEVEUNG  SCREWS.  SHIFTING  CENTER.  Improved 
CLAMP  and  TANGENT  SCREW  with  counterspring.  Tangent 
and  Leveling  Screws  of  nickel  silver. 

Morocco  Finish. 

Instrument  complete,  with  plumb  bob,  magnifying  glass,  adjust¬ 
ing  pins,  waterproof  cover  etc.,  packed  in  fine  polished 
mahogany  Box  and  with  No.  6178  N  Split  Tripod . $ 

Weight  of  instrument  about  14^  lbs. 

Weight  of  tripod  about  11  Iba. 


For  other  graduations,  see  page  328. 
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KEUFFEL  a»  ESSfcR  CO  NEW 


EXTBA-rmE 

ENGINEER’S  TRANSIT 

WITH  VERTICAL  CIRCLE. 

For  Srnopflifl  of  Transiti,  see  page  8£4. 

See  also  general  description,  page  2iM  etc. 

5060.  Engineer's  Transit. 

Telescope  11^  in.,  achromatic  terrestrial,  with  dust  cap  and  sun¬ 
shade.  OBJECT  GLASS  in.  with  improved  rack  and  pinion 
movement.  EYEPIECE  with  improved  micrometer  focusing 
arrangement  with  resetting  scale.  MAGNIFYING  POWER  24 
diameters.  STADIA  HAIRS  fixed,  ratio  1:100.  Fine  SPIRIT 
LEVEL  to  telescope,  graduated  on  the  glass  and  ground  to  a 
sensitiveness  of  about  SO  seconds  of  arc  per  graduation.  Im¬ 
proved  CLAMP  and  TANGENT  SCREW  with  counterspring. 

Horizontal  Limb  6^  in.  diameter,  graduated  on  solid  silver  to  half 
degrees  andnurubered  like  Fig.  IV,  page  260.  Opposite  double- 
direct  VERNIERS  at  about  30°  with  telescope,  reading  to  one 
minute.  HINGED  REFLECTORS.  Two  fine  SPIRIT  LEVELS 
graduated  on  the  glass  and  ground  to  a  sensitiveness  of  about 
60  seconds  of  arc  per  graduation. 

Compass.  NEEDLE  about  4^  in.  COMPASS  RING,  beveled,  graduated 
on  solid  silver  to  half  degrees.  VARIATION  PLATE. 

Vertical  Circle  5  in.  diameter,  graduated  on  solid  stiver  to  half 
degrees,  double-direct  VERNIER  reading  to  one  minute. 
GUARD  to  Circle. 

Centers,  anti-friction  composition,  extra  long  and  carefully  fitted. 
FOUR  LEVELING  SCREWS.  SHIFTING  CENTER.  Improved 
CLAMP  and  TANGENT  SCREW  with  counterspring.  Tangent 
and  Leveling  Screws  of  nickel  silver. 

Morocco  Finish. 

Instrument  complete,  with  plumb  bob,  magnifying  glass,  adjust¬ 
ing  pins,  waterproof  cover,  etc.,  packed  in  fine  polished 
mahogany  Bo.\,  and  with  No.  5178  N  Split  Tripod . S 

Weight  of  instrument  about  lolbs. 

Weight  of  tripod  about  11  Iba. 

For  Stadia  Circle,  see  page  322, 

For  Solar  Attachment,  see  page  3 1 2. 

For  other  graduations,  see  page  328. 
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KXTKA-FINli: 

ENGIISIEER’S  >tO  UXTAI:N'  AND 


'^irSYSG  TR  AN  SIT, 

Tliroo  I^evcliiis’  Screws. 


extha-etn^e 

enghsteer’s  mountain  and 

MINING  TEANSIT. 

Three  Leveling  Screws. 

9070.  Engineer’s  Mountain  and  ^fining  Transit. 

Telescope  9  in.,  achromatic  astronomical  (inverting)  with  dust  cap 
and  sunshade.  OBJECT  GLASS  in.,  with  improved  rack  and 
piniou  movement.  EYEPIECE  with  spiral  focusing  arrange¬ 
ment  with  resetting  scale,  and  adaptor  for  attaching  prism. 
MAGNIFYING  POWER  21  diameters.  STADIA  HAIRS  fixed, 
ratio  1:100.  Fine  SPIRIT  LEVEL  to  telescope,  graduated  on 
the  glass  and  ground  to  a  sensitiveness  of  about  SO  seconds 
of  arc  per  graduation.  Improved  CLAMP  and  TANGENT 
SCREW  with  counterspring.  Telescope  axis  has  center  point 
for  plumbing  from  overhead  and  is  arranged  to  take  Solar 
Attachment  No.  5090. 

Horizontal  Limb  in.  diameter,  graduated  on  ioUd  ailzer,  to  15 
minutes  and  numbered  like  Fig.  IV,  page  2G9.  Two 
opposite  double-direct  VERNIERS,  reading  to  20  seconds, 
placed  at  an  angle  of  about  30°  to  the  line  of  sight.  MICRO¬ 
SCOPES  to  both  Verniers.  HINGED  REFLECTORS.  Two 
fine  SPIRIT  LEVELS  graduated  on  the  glass  and  ground  to  a 
sensitiveness  of  about  60  seconds  of  arc  per  graduation. 

Compass.  Needle  about  4  in.  COMPASS  RING  beveled,  graduated 
on  aolid  ailver  to  half  degrees.  VARIATION  PLATE. 

Vertical  Circle  in.  diameter,  graduated  on  solid  silver  to  15  min¬ 
utes,  double-direct  vernier  reading  to  20  seconds.  MICRO¬ 
SCOPE  to  vernier.  GUARD  to  Vertical  Circle. 

Canters,  anti-friction  composition,  extra  long  and  carefully  fitted. 
THREE  LEVELING  SCREWS.  SHIFTING  CENTER.  Improved 
CLAMP  and  TANGENT  SCREW  with  countarspring.  Tangent 
and  Leveling  Screws  of  nickel  silver. 

Morocco  Finish. 

Instrument  complete  with  plumb  bob,  magnifying  glass,  adjusting 
pins,  waterproof  cover,  etc. ,  packed  in  fine  polished  mahogany 


Box,  and  with  Split  Tripod,  No.  5177B . $ 

Weight  of  instrument  about  12^  lbs. 

Weight  of  tripod  about  14  lbs. 

Special  Extension  Tripod  inplacc  of  Split  Tripod . extra  $ 


6071.  Engineer's  Mountain  and  IVIining  Transit,  liko  No.  5070  but 
horizontal  and  vertical  limb  graduated  to  read  to  30  seconds; 
without  microscopes  and  without  guard  to  vertical  circle  .  .  $ 


For  metric  leveling  and  stadia  rods,  sea  under  heading  Rods. 


KEUFFEL  a  ESSER  CO-.  NEW  YORK 


No.  5076 

^vilh  Solar 
Attacbmcut 

No.  5090. 
(For  Solar  Attacb- 
znent  see  i^age  31S) 


EXTUA-FESTE 

EI^GINEER’S  MOUNTAIN  AND 
MINING  TRANSITS. 

For  Sjmopsia  of  Trmnsits,  see  pece  821. 

See  also  general  deKcripUoo,  page  264  etc. 


5076.  Engineer’s  Mountain  and  Alining  Transit. 

Telescope  0  in. ,  achromatic  terrestrial,  with  dust  cap  and  sunshade. 
OBJ£CT  GLASS  in.,  with  improved  rack  and  pinion  move¬ 
ment.  EYEPIECE  with  improved  micrometer  focusing  ar¬ 
rangement  with  resetling  scale.  MAGNIFYING  POWER  17 
diameters.  STADIA  HAIRS  fixed,  ratio  1:100.  Pine  SPIRIT 
LEVEL  to  telescope,  graduated  on  the  glass  and  ground  to  a 
sensitiveness  of  about  30  seconds  of  arc  per  graduation.  Im¬ 
proved  CLAMP  and  TANGENT  SCREW  with  counterapring. 
Telescope  axis  has  center  point  for  plumbing  from  overhead 
and  is  arranged  to  take  Solar  Attachment  Ko.  5090. 

Horizonlal  Limb  5^  in.  diameter,  graduated  on  %olid  ailTer  to  half 
degrees  and  numbered  like  Fig.  IV,  page  269.  Two  opposite 
double-direct  VERNIERS  at  about  30“  with  telescope  reading 
to  one  minute.  HINGED  REFLECTORS.  Two  fine  SPIRIT LEVEI^ 
graduated  on  the  glass  and  ground  to  a  sensitiveness  of 
about  60  seconds  of  arc  per  graduation. 

Compass.  NEEDLE  about  4  in.  COMPASS  RING  beveled,  grad¬ 
uated  on  toUd  filter  to  half  degrees.  VARIATION  PLATE. 

Vertical  Circle  4^  in.  diameter,  graduated  on  to  half  de¬ 

grees,  double-direct  vernier  reading  to  1  minute,  gtta nn  to 
Circle. 

Centers,  anti-friction  composition,  extra  long  and  carefully  fitted. 
FOUR  LEVELING  SCREWS.  SHIFTING  CENTER.  Improved 
CLAMP  and  TANGENT  SCREW  withcounterspring.  Tangent 
and  Leveling  Screws  of  nickel  silver. 

Moroece  Finish. 

Instrument  complete  with  plumb  bob,  Tnagnifying  glass,  ad¬ 
justing  pins,  waterproof  cover,  etc.,  packed  in  fino  polished 
mahogany  Bos,  and  with  No.  6178  N  Split  Tripod . $ 

Weight  of  instrument  about  11  j  lbs. 

Weight  of  tripod  about  11  lbs, 

*5074.  Engineer’s  Alountain  and  Mining  Transit,  as  described  under 
No.  6076,  but  with  Vertical  Arc  of  4^  in.  diameter,  graduated 
on  Molid  silzer  to  half  degrees,  double-direct  VERNIER  reading 
to  one  minute.  Instrument  complete  with  No.  6178  N  Split 
Tripod,  etc . . . 9 

Weight  of  Instrument  about  11  lbs. 

Weight  of  tripod  about  11  lbs. 


«N0TE.  Instrument  No.  6074  is  made  to  order  only. 
For  Extension  Tripod  No.  6180,  see  page  334. 


! 
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EXTRA-FINE 

ENGINEER’S  MINING  TRANSIT 

WITH  INTERCHANGEABLE  TOP  AND  SIDE  TELESCOPE. 

For  Srnopflu  of  Tr^nsila.  see  pace  8S4. 

See  also  general  deseriptioo,  page  2S4  etc. 

5076}.  Engmeer'a  Mining  Transit  with  Inteicbangeable  Top  and 
Side  Telescope. 

Telescope  9  in.,  achromatic  terrestrial,  with  dust  cap  and  sunshade. 

OBJECT  GLASS  in.,  with  improved  rack  and  pinion  move¬ 
ment.  EYEPIECE  with  improved  micrometer  focusing  ar¬ 
rangement  with  resetting  scale.  MAGNIFYING  POWER  17 
diameters.  STADIA  HAIRS  fixed,  ratio  1:100.  Fine  SPIRIT 
LEVEL  to  telescope,  graduated  on  the  glass  and  ground  to  a 
sensitiveness  of  about  SO  seconds  of  arc  per  graduation.  Im¬ 
proved  CLAMP  and  TANGENT  SCREW  with  counterspring. 

Auxiliary  Telescope  6}  in.,  achromatic  astronomical  (inverting),  with 
dust  cap.  OBJECT  GLASS  ^  in.,  with  improved  rack  and  pinion 
movement.  EYEPIECE  with  spiral  focusing  arrangement. 
MAGNIFYING  POWER  17  diameters.  This  auxiliary  telescope 
for  Vertical  Sighting  is  attachable  on  one  end  or  on  top  of  the 
main  telescope.  Detachable  counter  weight.  The  upper  post 
on  the  telescope  axis  has  center  point  for  plumbing  from 
overhead. 

t  'Hzoi.tai  Limb  5}  In.,  diameter,  graduated  on  solid  silver  to  half 
degrees  and  numbered  like  Fig.  IV,  page  260.  Two  opposite 
double-direct  VERNIERS  at  about  80’*  with  telescope  reading 
to  one  minute.  HINGED  REFLECTORS.  Two  fine  SPIRIT 
LEVELS  graduated  on  the  glass  and  ground  to  a  sensitiveness 
)f  about  60  seconds  of  arc  per  graduation. 

Compass.  NEEDLE  about  4  in.  COMPASS  RING  beveled,  grad¬ 
uated  on  solid  silver  to  half  degrees.  VARIATION  PLATE. 

Vertical  Circle  4}  in.  diameter,  graduated  on  solid  silver  to  half 
degreea,  double-direct  vernier  reading  to  1  minute.  GUARD 
to  Circle, 

Canters,  anti-friction  composition,  extra  long  and  carefully  fitted. 

FOUR  LEVELING  SCREWS.  SHIFTING  CENTER.  Improved 
CLAMP  and  TANGENT  SCREW  with  counterspring.  Tangent 
and  Leveling  Screws  of  nickel  silver. 

Morocco  Finish. 

Inatrument  complete  with  plumb  bob,  magnifying  glass,  ad¬ 
justing  pins,  waterproof  cover,  etc.,  packed  in  fine  polished 
mahogany  Box,  and  with  No.  5178N  Split  Tripod . t 

Weight  of  instrument  about  IS  lbs. 

Weight  of  tripod  about  11  lbs. 


For  Stadia  Circle,  sea  papa  322. 


JEXTKA-FIKE 

EJ^GINEEE’S  EIGHT  MOUXTxlIN 
TRANSIT. 


No.  5077. 


EXTRA-FENE 

ENGINEER’S  LIGHT  MOUNTAIN 
TRANSIT. 


For  Synopsis  of  Tranaite,  see  page  S24, 

See  also  general  description,  page  2G4  etc, 

5077.  Engineer's  Light  Mountain  Transit. 

Telescope  8  in.,  achromatic  terrestrial  with  dust  cap  and  sunshade. 
OBJECT  GLASS  in.,  with  improved  rack  ond  pinion  move¬ 
ment.  EYEPIECE  with  improved  micrometer  focusing  ar¬ 
rangement  with  resetting  scale.  MAGNIFYING  POWER  15  di¬ 
ameters.  STADIA  HAIRS  fixed,  ratio  1:100.  Fine  SPIRIT 
LEVEL  to  telescope,  graduated  on  the  glass  and  ground  to  a 
sensitiveness  of  about  30  seconds  of  arc  per  graduation.  Im¬ 
proved  CLAMP  and  TANGENT  SCREW  with  counterspring. 
Telescope  has  center  point  for  plumbing  from  overhead  and 
Is  arranged  to  take  Solar  Attachment  No.  5090,  (page  312). 

Horizonlal  Limb  4^  in.  diameter.  Graduated  on  ioUd  Hlwr  to  half 
degrees  and  numbered  like  Fig.  IV,  page  209.  Opposite 
double-direct  TERNIEHS  at  about  80"  with  telescope,  reading 
to  one  minute.  HINGED  REFLECTORS.  Two  fine  SPIRIT 
LEVELS  graduated  on  tlie  glass  and  ground  to  a  sensitiveness 
of  about  60  seconds  of  arc  per  graduation. 

Compass.  NEEDLE  about  8|  in.  COMPASS  RING  beveled,  gradu¬ 
ated  on  solid  silver  to  baif  degrees.  VARIATION  PLATE. 

Vertical  Circle  4  in.  diameter,  graduated  on  solid  eilver  to  half 
degrees.  DOUBLE  DIRECT  VERNIER  reading  to  one  minute. 
GUARD  to  Circle. 

Centers,  antt-friction  composition,  extra  long  and  carefully  fitted. 
FOUR  LEVELING  SCREWS.  SHIFTING  CENTER.  Improved 
CLAMP  and  TANGENT  SCREW  with  counterapring.  Tangent 
and  Leveling  Screws  of  nickel  silver. 

Morocco  Finish. 

Instrument  complete,  with  plumb  bob,  adjusting  pins,  water-proof 
cover,  etc.,  packed  in  fine  polished  mahogany  Box,  and 
with  No.  5179  Split  Tripod . $ 

Weight  of  instrument  about  0^  lbs. 

Weight  of  tripod  about  7  lbs. 

For  other  graduations,,  see  page  328. 

For  Solar  Aliachmcnl,  see  page  312. 

For  Extension  Tripod  No.  6181,  see  page  334. 


BXTEA-T’mE 


ENGINEER’S  EXPEDITION  TRANSIT. 


Leather  covered  Box  with  shoulder 
strap  for  transit  No.  5079,  and 
leather  skeleton  case  with  shoulder 
strap  for  tripod. 


No.  6079. 


For  sole-leather  carrying  cases  for  other  transits,  see  page  328. 
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EXTEA-FESrE 

ENGINEER’S  EXPEDITION  TRANSIT. 

For  SynapBis  ot  TrazultB,  aea  page  324. 


5079.  Engineer’s  Expedition  Transit. 

Telescope  6^  in.,  achromatic  astronomical,  (inverting)  with  dust 
cap  and  sunshade.  OBJECT  GLASS  f  in.,  with  improved  rack 
and  pinion  movement.  EYEPIECE  with  spiral  focusing 
arrangement.  MAGNIFYING  POWER  14  diameters.  STADIA 
HAIRS  6zed,  ratio  1:100.  Fine  SPIRIT  LEVEL  to  telescope 
graduated  on  the  glass  and  ground  to  a  sensitiveness  of 
about  35  seconds  of  arc  per  graduation.  Improved  CLAMP 
and  TANGENT  SCREW  with  counterapring. 

Horizontal  Limb  4  in.  diameter,  graduated  on  solid  silver  to  half 
degrees  and  numbered  like  Fig.  IV,  page  209.  Opposite 
VERNIERS  at  30”  with  telescope,  reading  to  one  minute. 

HINGED  REFLECTORS.  Two  One  SPIRIT  LEVELS  graduated 
on  the  glass  and  ground  to  a  sensitivenesa  of  about  70  seconds 
of  arc  per  graduation. 

Compass.  NEEDLE  about  in.  COMPASS  RING  beveled,  gradu¬ 
ated  on  solid  silver  to  half  degrees.  VARIATION  PLATE. 

Vertical  Circle  3^  in.  diameter,  graduated  on  solid  silver  to  half 
degrees.  Double-direct  VERNIER  reading  to  one  minute. 

GUARD  to  Circle. 

Centers,  anti  friction  composition,  extra  long  and  carefully  fitted. 

FOUR  LEVELING  SCREWS.  SHIFTING  CENTER.  Improved 
CLAMP  and  TANGENT  SCREW  with  counterspring.  Tangent 
and  Leveling  Screws  of  nickel  silver. 

Morocco  Finish. 

Instrument  complete,  with  plumb  bob,  adjusting  pins,  water¬ 
proof  cover,  etc.,  fine  leather  covered  mahogany  Box  with 
shoulder  strap,  and  with  No.  5183  Extension  Tripod  in  leather 
skeleton  Case . . . $ 

The  Expedition  Transit  is  of  the  same  grade  and  quaUty  as  onr  finest  Engineer's 
transits  and  of  corresponding  occnracy;  the  centers  are  3  in.  long.  It  is  about  83< 
in.  high,  the  outer  diameter  of  the  horizontal  limb  is  4)4  in.  and  its  packing  case 
measures  about  11x8x6  in.  outside.  The  complete  transit  weighs  about  414  ponnds. 
The  tripod  can  be  extended  to  S9  inches  and  weighs  about  4  ponuds.  With  the 
leatber-cOTered  case  for  transit  ond  Sling  Case  for  tripod,  this  makes  the  most 
portable,  accurate  instrument  for  the  many  occasions  when  the  combination  of  these 
features  is  of  value. 

For  Mining  and  Light  Mountain  Transits,  see  pages  297  etc. 


IMPRO  VED  T IT  EO  DOLITE 


Three  Levcliim'  Screws. 


IMPROVED 

TRIAKGUEATION  THEODOLITE 


Universal  Instrument 
Three  Leveling  Screws. 

5081.  Improved  Theodolite  with  U-shaped  Standards. 

Telescope  14  in.,  achromatic  astronomical  (inverting),  with  dust 
cap  and  sunshade.  OBJECT  GL.4.SS  li  in.  diameter  with  im¬ 
proved  rack  and  pinion  movement.  TWO  EYEPIECES,  with 
spiral  focusing  arrangement.  MAGNIFYING  POWERS  24  and 
82  diameters.  STADIA  HAIRS  fixed,  ratio  1  : 100.  Fine 
REVERSIBLE  SPIRIT  LEVEL  to  telescope,  graduated  on  the 
g1a.ss  and  ground  to  a  sensitiveness  of  about  20  seconds 
of  arc  per  graduation.  STRIDING  SPIRIT  LEVEL  to  telescope 
axis,  graduated  on  the  glass  and  ground  to  a  sensitiveness 
of  about  20  seconds  of  arc  per  graduation.  Improved  CLAMP 
and  TANGENT  SCREW  with  counterspring, 

Horlzanlal  Limb,  8  in.  diameter,  graduated  on  solid  silver  to  ten 
minutes.  Opposite  DOUBLE  DIRECT  VERNIERS  at  about  80* 
with  telescope  reading  to  ten  seconds.  MOUNTED  MICRO¬ 
SCOPES  to  verniers.  Two  fine  SPIRIT  LEVELS  graduated  on 
the  glass  and  ground  to  a  sensitiveness  of  about  40  seconds  of 
arc  per  graduation. 

Vertical  Circle,  6}  in.  diameter,  graduated  on  solid  silver  to 
fifteen  minutes.  Oi)posito  DOUBLE  DIRECT  VERNIERS  read¬ 
ing  to  twenty  seconds.  GUARD  to  Circle.  MOUNTED 
MICROSCOPES  to  verniers.  Improved  TANGENT  SCREW  with 
counterspring  to  veruier. 

Centers,  anti-friction  compo.cition,  extra  long  and  carefully  fitted. 
U-shaped  Standards  mounted  directly  on  flange  of  inner 
center  (patented),  THREE  LEVELING  SCREWS.  SHIFTING 
PLATE.  Improved  CLAMP  and  TANGENT  SCREW  with 
counierspring.  Tangent  and  Leveling  Screws  of  nickel  silver. 

Morocco  Finish. 

Instrument  complete,  with  plumb  bob,  adjusting  pins,  etc.,  packed 
in  two  fine  polished  mahogany  Boxes,  aud  with  fine  Split 
Tripod,  Ko.  5177B . $ 

Weight  of  instrument  about  21^  lbs. 

Weight  of  tripod  about  14  lbs. 
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K  &  E 

I^^IPROVED  TRANSIT 

With  U-shaped  Standards  and  with  Compass. 


K  &  E 

IMPROVED  TRANSIT 

With  U-Shaped  Standards  and  with  Compass. 

For  Synopnifl  of  Trantiita,  see  page  324. 

'^5092  C.  Improved  Transit  with  Gompa-^a. 

Telescope  llHn.,  achromatic  terrestrial,  with  dust  cap  and  sun¬ 
shade.  OBJECT  GLASS  in.,  with  improved  rack  and  pinion 
movement.  EYEPIECE  with  improved  micrometer  focusing 
arrangement  with  resetting  scale.  MAGNIFYING  POWER  24 
diameters.  STADIA  HAIRS  fixed,  ratio  1:100.  Fine  SPIRIT 
LEVEL  to  telescope,  graduated  on  the  glass  and  ground  to  a 
sensitiveness  of  about  30  seconds  of  arc  per  graduation.  Im¬ 
proved  CLAMP  and  TANGENT  SCREW  with  counlerspring. 

Horirontal  Limb  in.  diameter,  graduated  on  solid  silver  to  half 
degrees  and  numbered  like  Fig.  IV,  page  269.  Opposite 
double-direct  VERNIERS,  set  at  about  30°  with  telescope, 
reading  to  one  minute.  HINGED  REFLECTORS.  Two  fine 
SPIRIT  LEVELS  graduated  on  the  glass  and  ground  to  a  sensi¬ 
tiveness  of  about  60  seconds  of  arc  per  graduation. 

Compass.  NEEDLE  about  3  in.  COMPASS  RING  beveled,  graduated 
on  solid  silver  to  half  degrees.  VARIATION  PLATE. 

Centers,  anti-friction  composition,  extra-long,  and  carefully  fitted. 
U-ahapetl  Standards,  mounted  directly  on  tlange  of  the  inner 
center  (patented).  FOUR  LEVELING  SCREWS.  SHIFTING 
CENTER.  Improved  CLAMP  and  TANGENT  SCREW  with 
counterspring.  Tangent  and  Leveling  Screws  of  nickel  silver. 

Morocco  Finish. 

Instrument  complete  with  plumb  bob,  magnifying  glass,  water¬ 
proof  cover,  adjusting  pins,  etc.,  packed  in  fine  polished 
mahogany  Box,  and  with  No.  6178  N  Split  Tripod . $ 

Weight  of  instrument  about  15  lbs. 

Weight  of  tripod  about  11  lbs. 

5084  C.  Improved  Transit  with  Compass  as  described  under  No.  6082  C, 

but  with  Vertical  Arc  of  6  in.  diameter,  graduated  on  solid 
silver  to  half  degrees,  double-direct  VERNIER  reading  to  one 
minute.  Instrument  complete,  with  No.  6178  N  Split 
Tripod,  etc . I 

Weight  of  instrument  about  16}  lbs. 

Weight  of  tripod  about  11  lbs. 

5085  C.  Improved  Transit  with  Compass  as  described  under  No.  5082C, 

but  with  full  Vertical  Circle  6  in.  diameicr,  graduated  on  solid 
silver  to  half  degrees,  double-direct  VERNIER  reading  to  one 
minute.  GUARD  to  Circle.  Instrument  complete,  with 
No.  5178  N  Split  Tripod,  etc . $ 

Weight  of  instrument  about  10  lbs. 

Weight  of  tripod  about  11  lbs. 

*Made  to  order  only. 


For  other  graduations,  eee  page  328. 


No.  5085  W.M. 


EXTEA-FESnE 


ENGINEER’S  WET  MINE  TRANSIT. 

For  Synopflii  of  Enfflneer's  Transits,  sae  pase  S24. 

This  instniment  is  so  constractad  that  horUontal  and  vertical  circles  are  protacted 
from  mine  water. 

*6085  W.M.  SngiDeer's  Wet  Mine  Transit. 

Telescope  9  in.,  achromatic  astronomical  (inverting),  with  diiBt  cap 
and  sunshade.  OBJECT  GLASS  1}  in  with  improved  rack  and 
pinion  movement.  EYEPIECE  with  spiral  focusing  arrange¬ 
ment.  MAGNIFYING  POWER  17  diameters  STADIA  HAIRS 
fixed,  ratio  It  100.  Fine  SPIRIT  LEVEL  to  telescope,  gradual-' 
ed  on  the  glass  and  ground  to  a  sensitiveness  of  about  80 
seconds  of  arc  per  graduation.  Improved  CLAMP  and 
TANGENT  SCREW  with  counterspring. 

Horizontal  Limb  5^  In.  diameter,  gradnated  on  »olid  ailxer  to  half 
degrees  and  numbered  like  Fig.  IV,  page  260  Opposite 
VERNIERS,  at  about  80°  with  telescope,  reading  to  one 
minute.  HINGED  REFLECTORS.  Two  fine  SPIRIT  LEVEI^ 
graduated  on  the  gloss  and  ground  to  a  sensiliveness  of  about 
60  seconds  of  arc  per  graduation. 

Vertical  Circle  fully  encased;  with  PERIPHERAL  GRADUATIONS,  on 
tolid  ailter  to  half  degrees,  reading  by  vernier  to  one  minute. 

Centers,  anti-friction  composition,  extra  long,  and  carefully  fitted. 

FOUR  LEVELING  SCREWS.  SHIFTING  CENTER.  Improved 
CLAMP  and  TANGENT  SCREW  with  counterspring.  Tangent 
and  Leveling  Screws  of  nickel  silver. 

Smooth  Enamel  Finish. 

Instrument  complete,  with  plumb  bob,  adjusting  pins,  waterproof 
cover,  etc.,  packed  in  fine  polished  mahogany  Box,  and 
with  No.  5178N  Split  Tripod . $ 

Weight  of  instrument  about  12  lbs. 

Weight  of  Tripod  about  11  lbs. 


Made  to  order  only. 
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KEUFFEL  &  ESSeW  CO.  NEW  YO^  J 


K  &  E 

TKIANGULATION  INSTRUMENT 

For  High-Class  Triangulation  Work. 

Three  lievelingr  Screws. 

5087.  Precision  Tiieodolite  for  Trifto^lation  and  Repeating  Angles. 

Telescope  16  in.  achromatic  astronomical  (inverting),  with  dust  cop 
and  sunshade.  OBJECT  GLASS  1  ff  in.,  with  improved  rack  and 
pinion  movement.  TWO  EYEPIECES  with  spiral  focusing 
arrangement.  MAGNIFYING  POWEI^  24  and  38  diameters. 

Strong  telescope  axis  with  STEEL  TRUNNIONS  in  wide 
beorings  with  patent  locking  device.  Pine  STRIDING  SPIRIT 
LEVEL,  in  gla.ss  covered  trough,  graduated  on  the  gln.ss 
and  ground  to  a  sensitiveness  of  about  10  seconds  of  arc 
per  graduation.  REFLECTING  MIRROR  for  observing  spirit 
level.  Improved  CLAMP  and  TANGENT  SCREW  with 
counterspring. 

Horizonlal  Limb  8  in.  diameter,  graduated  on  solid  silver  to  five 
minutes.  Opposite  FILAR  MICROMETER  MICROSCOPES  read> 
ing  to  five  seconds,  rigidly  mounted  and  so  adjusted  that  one 
full  turn  of  the  screw  covers  one  division  of  the  horizontal 
limb.  INNER  CIRCLE,  for  approximate  setting,  graduated 
to  read  by  VERNIER  to  five  minutes.  Fine  SPIRIT  LEVEL 
graduated  on  tlie  glass,  and  ground  to  a  sensilivenes.s  of  about 
40  seconds  of  arc  per  graduation. 

Centers  compound.  Inucr  center  STEEL.  Column  bearing  telescope 
is  a  heavy  ribbed  U  shaped  casting.  THREE  LEVELING 
SCREWS.  Improved  CLAMP  and  TANGENT  SCREW  with 
connterspring.  Clamp  nod  Tangent  Screws  of  nickel  silver. 
Leveling  Screws  of  steel.  Three  foot  plates  for  leveling 
screw's. 

Morocco  Finish. 

Instrument  complete,  with  improved  sunshade  with  reflector, 
plumb  bob,  adjusting  pins,  waterproof  cover,  etc.,  packed  in 
two  fine  polished  mahogany  Boxes  and  w’ith  very  strong  Split 
Tripod . I 

Weight  of  transit  about  31  lbs. 

Weight  of  tripod  about  28  lbs. 

*5087  B,  K  &  E  Triangulation  Instrument  .as  described  under  No. 

5087,  but  with  horizontal  limb  10  in.  diameter . $ 


'Made  to  order  only. 


312 


5090.  Solar  Attachment,  Bronze  and  Aluminum,  achromatic 
astronomical  (inverting)  telescope  in.,  object  gJa.ss 
H  iQm  with  prism  and  colored  glass.  Magnifying 
Power  12  diameters.  Morocco-tiiiished  standard, 

(price  includes  mounting,  if  ordered  with  transit) . sj 

Transits  Nos.  6070.  6071.  6076,  and  6077  are  provided  with  screws  lor  attaching  No.  5090 

This  Solnr  Telescope  can  be  furntshed  with  any  o(  our  other  transits  except  6079.  It  can  also  be 

attached  to  old  transits  at  a  reasonable  cost. 

Astronomical  meridian,  latitude  and  time  may  be  obtained  with  this  Solar 
Attachment  witlt  great  accurticy  by  a  simple  operation  c.\})laincrl  below.  It 
serves  also  as  vertical  sighting  telescope,  making  a  valuable  addition  for  mine 
work,  etc. 

It  consists  of  a  small  telescope  with  prism  to  eyepiece,  mounted  in  a  Y- 
shapedstandardwhicbrevolvcsuponavertical  a.Tis  aliacbcd  on  top  of  the  tele¬ 
scope  of  the  transit.  Tltis  small  telescope,  called  the  solar  telescope,  is  capable 
of  rotation  in  altitude  and  ozimuth,  slow  motion  being  imparled  to  it  in  either 
direction  by  means  of  tangent  screws.  The  vertical  a.\is,  called  the  polar 
axis,  can  be  inclined  to  correspond  wth  the  axis  of  the  earth's  rotation  by 
inclining  the  transit  telescope  to  w'hich^  it  is  attached,  the  vertical  limb 
giving  the  inclination.  A  .spirit  level  W'hicb  surmounts  the  solar  telescope  is 
provided  with  two  pointers,  so  placed  that  wheu  the  shadow  of  one  of  them 
falls  upon  the  other,  the  sun  will  be  in  Ibc  Held  of  view. 

DIRECTIONS  FOR  DETERMINING  THE  MERIDIAN.* 


'For  Tabips  sea  our  annual  publication  **Solar  Ephemerii  and  other  Tablet  and  Data 
uteful  to  the  Surveyor." 


2.  BHtik  the  flolar  telescope  into  the  vertical  plane  of  the  transit  telescope,  (without 
disturbing  the  position  of  the  latter)  and  also  to  a  hori;;ontal  position  by  means  of  its 
level.  The  two  telescopes  will  now  enclose  an  angle  eoual  to  the  amount  of  the  declina¬ 
tion.  See  Fig.  2. 

3.  Without  disturbing  the  relative  positions  of  the  two  telescones,  elevate  the 
transit  telescope  (and  with  it  the  solar)  until  the  amount  of  the  co-latitude  is  indicatad 
by  the  vernier  of  the  vertical  circle.  See  Fig.  & 


4.  Bevolvo  the  transit  on  its  vertical  axis,  and  the  solar  apparatus  ohont  its  polar 
axis  (taking  care  not  to  revolve  either  telescope  on  its  horizontal  axis)  until  the 
image  of  the  sun  is  brought  into  the  field  of  the  solor  telescope:  when  the  sun  is  accur¬ 
ately  bisected  the  transit  telescope  will  he  in  the  meridian  and  the  compass  needle  will 
indicate  the  amount  of  its  declination  at  the  place  of  observation.  It  will  of  course  con¬ 
siderably  facilitate  this  Inst  operation  if.  before  commencing  to  revolve  the  two 
telescopes,  the  transit  one  is  approximately  pointed  toward  the  sonth  by  means  of  the 
transit  compass  needle. 

DIRECTIONS  FOR  ASCERTAINING  THE  LATITUDE.* 

I>irect  the  transit  telescope  towards  the  south,  incline  it  to  an  amount  eqnal  to  the 
sun’s  meridian  declination  uncorrected  for  refraction,  depressing  the  telescope  if  the 
declination  Is  north  on<l  elevating  it  if  it  is  sonth.  Now  bring  the  solar  telescope  into  the 
vertical  plane  of  the  transit  telescope  and  to  a  perfectly  horizontal  position  bv  means  of 
its  level,  then  clamp  it.  A  few  minutes  before  apparent  noon  (the  moment  of  the  sun’s 
culminationj  bring  the  sun's  image  between  the  two  horizontal  wires  of  the  solar  teles¬ 
cope  by  moving  fmlv  the  transit  tt-lrscope  in  altitude  and  azimuth.  By  means  of  the 
tangent  screws  of  the  transit,  keep  the  snn.  as  it  continnes  to  rise  and  travel  southwards, 
in  this  position  relative  to  the  cross  hairs  of  the  solar  telescope.  When  it  has  ceased 
to  rise,  take  the  reading  of  the  vertir.'il  arc  nf  the  transit,  deduct  from  it  the  refrac¬ 
tion  due  to  this  altitude,  and  the  remainder  is  the  co-latitude,  which  deducted  from  90'* 
gives  the  latitude.  The , position  of  the  two  telescopes  is  identical  with  that  shown 
in  Ir'ia.  S. 

OBSERVATION  FOR  TIME.* 

Having  brought  the  two  telescopes  into  their  final  positions  for  determining  the 
meridian,  that  is  the  tran.sit  one  in  the  meridian  and  the  solar  telescope  bisecting  the 
sun,  revolve  each  one  upon  its  horizontal  axis,  without  disturbing  the  verticol  axis,  until 
they  are  both  perfectly  level.  The  angle  formed  by  their  respective  lines  of  sight,  which 
can  be  determined  by  sighting  with  the  two  telescopes  upon  any  clearly  defined  distant 
object,  and  taking  the  difference  of  the  respective  readings  of  the  transit  horizontal  limb, 
is  the  hour  angle.  This  is  then  reduced  to  time  before  or  after  apparent  noon  :  1  degree 
of  aren't  minutes  of  time  and  1  minute  of  arc  ~  4  seconds  of  time.  The  time  obtained 
by  such  an  observation  is  reliable  to  a  few  seconds. 

*SOLAR  liPHEMERIS. 

We  publish  annually  a  Solar  Ephemerls,  vestpochet  size,  conlainlng  those  data  Irom  the  Naulical 
Almanac  which  are  used  in  solar  and  polaris  observations.  Included  are  many  other  astronomical 
tables  compiled  by  us  lor  the  convenience  of  our  customera:  also  a  treatise  on  the  more  important 
surveying  Instruments  and  the  methods  of  adjusting  tnem.  We  have  also  added  a  discussion  of  the 
problems  ol  field  astronomy;  logarithms  ol  numbers  up  to  1000;  natural  values  ol  functions:  loga¬ 
rithms  of  lunctioni;  trigonometric  lormulas.  etc.  This  valuable  and  unique  booklet  we  furnish  free 
of  charge. 


ARCHITECT’S  DUMPY  LEVEL 


No.  5107. 


5107,  Architect's  Dumpy  Level.  Au  excellent  inslriiinent  ffh-  work 
which  does  not  require  very  great  accuracy,  such  as  ditching, 
draining,  road  leveling,  etc. 

Telescope  11  in.,  achromatic  terrestrial,  ^vi1h  dust  cap  and  sun¬ 
shade.  OBJECT  GLASS  1^  in.,  witli  Improved  rack  and  pinion 
movement.  EYEPIECE  with  sliding  adjustment  for  focusing 
crosshairs.  MAGNIFYING  POWER  18  diameters.  SPIRIT  LEVEL 
to  telescope,  graduated  on  the  glass  and  ground  to  a  sensitive¬ 
ness  of  about  75  seconds  of  arc  per  graduation.  CLAMP 
SCREW.  FOUR  LEVELING  SCREWS.  Gun  metal  finish. 

Instrument  complete,  with  metal  trivet,  jdumb  bob,  etc.,  in  strong 
Box,  and  with  No,  6170  hardwood  Tripod . | 

Weight  of  instrument  about  3  lbs. 

Weight  of  tripod  about  lbs. 

For  Extra>fine  Engineer's  Dumpy  Levels,  see  page  278. 

For  Railroad  Dumpy  Level,  see  page  319. 

We  have  the  best  facilities  for  repairing  Surveying  Instruments  of  any  make  promptly 
and  satisfactorily. 
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ARCHITECT’S  Y  LEVEL. 


5110.  Architect’s  or  Builder's  Y  Level.  A  most  serviceable  and  com¬ 

pact  instrument. 

Telescope  11  in.,  achromatic  terrestrial,  ■with  dust  cap  and  sun¬ 
shade.  OBJECT  GLASS  in.,  with  improved  rack  and  pinion 
movement.  EYEPIECE  with  sliding  adjustment  for  focusing 
cross  hairs.  MAGNIFYING  POWER  18  diameters,  SPIRIT 
LEVEL  to  telescope,  graduated  on  the  glass  and  ground  to  a 
sensitiveness  of  about  GO  seconds  of  arc  per  graduation. 

Level  Bar  of  gun  metal.  Y's  fitted  with  patent  locking  arrange¬ 
ment  dispensing  with  pin  bolts. 

Horizontal  Limb  3  in.  diameter,  graduated  to  degrees  wdth  VERNIER 
reading  to  5  minutes.  CLAMP  SCREW.  FOUR  LEVELING 
SCREWS. 

Gun  Metal  Finish. 

Instrument  complete,  with  metal  trivet,  plumb  bob,  adjusting  pins, 

and  directions,  in  strong  Box  and  with  No.  517C  hardwood  Tripod.  $ 
Weight  of  instrument  about  5  lbs.  Weight  of  tripod  about  6i  lbs. 

5111.  Architect’s  or  Builder’s  Y  Level,  like  No.  5110,  but  with  im¬ 

proved  Clamp  and  Tangent  Screw  with  counterspring . $ 


For  Extension  Tripod  No.  5182,  tae  paga  334. 
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ARCHITECT’S  Y  LEVEL 


WITH  CO:MrASS. 


No.  6113. 


5113.  Architect’s  or  Builder’s  Y  Level  with  Compass. 

Telescope  11  in.,  achromatic  terrestrinl,  with  dust  cap  and  son- 
shade.  OBJECT  GLASS  1(J  in.,  witli  improved  rack  and  pinion 
movement.  EYEPIECE  with  sliding  adjustment  for  focusing 
cross  hairs.  MAGNIFYING  POWER  18  diameters.  SPIRIT 
LEVEL  to  telescope,  graduated  on  the  glass  and  ground  to  a 
sensitiveness  of  about  60  seconds  of  arc  per  graduation. 

Level  Bar  of  gun  metal.  Y's  fitted  with  patent  locking  arrange¬ 
ment  dispensing  with  pin  bolts. 

Compass  Needle  about  8  in.  long.  Civclo  divided  on  raised  ring 
to  degrees. 

Horlzonlal  Limb  8}  in.  diameter,  graduated  to  degrees  with  VERNIER 
rending  to  6  minutes.  Improved  CLAMP  and  TANGENT  SCREW 
with  counterspring.  FOUR  LEVELING  SCREWS. 

Gun  Metal  Finish, 

Instrument  complete,  with  metal  trivet,  plumb  bob,  adjusting  pins, 
and  directions,  in  strong  Box,  and  with  No,  6170  hardwood 
Tripod . . . $ 

Weight  of  instrument  about  6  lbs. 

Weight  of  tripod  about  lbs. 


For  Extension  Tripod  No.  6182,  see  page  334. 
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ARCHITECT’S  CONVERTIBLE 
Y  LEVEL. 


No.  5115.  (Sighting  a  Horizontal  Line;  telescope  in  Y's,  trunnions  detached.) 


5115.  Architect’s  Convertible  Y  Level. 

Telescope  11  in.,  achromatic  terrestrial,  with  dust  cap  and  sun¬ 
shade.  OBJECT  GLASS  in.,  with  improved  rack  and  pinion 
movement.  EYEPIECE  with  sliding  adjustment  for  focusing 
cross  hairs.  MAGNIFYING  POWER  IS  diameters.  SPIRIT 
LEVEL  to  t.'Iescopc,  graduated  on  the  glass  and  ground  to  a 
acDsitivenoss  of  about  CO  seconds  of  arc  per  graduation. 

Level  Bar  of  gun  metal.  Y's  fitted  with  patent  locking  arrange¬ 
ment  dispensing  with  pin  bolts. 

Horizontal  Limb  3  in.  diameter,  graduated  to  degrees  with  VERNIER 
reading  to  6  minutes.  Improved  CLAMP  and  TANGENT  SCREW 
with  counterspring.  FOUR  LEVELING  SCREWS. 

Extra  Removable  Axis  to  adapt  telescope  to  sighting  vertical  lines. 

Gun  metal  finish. 

Instrument  complete,  with  metal  trivet,  plumb  bob,  directions, etc., 
in  strong  Box,  and  with  No.  6170  hardwood  Tripod . ( 

"Weight  of  instrument  about  6  lbs.  "Weight  of  tripod  about  lbs. 


For  Extension  Tripod  No.  5182,  see  page  334. 
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AKCHITECT’S  COKYEKTIBLE 
Y  LEVEE 
WITH  COMrASS. 


No.  5117.  (Sighting  a  Vertical  Line;  trunnions  in  Y'a.) 


51 17.  Architect’s  Convertible  Y  Level  with  Compasg, 

Telescope  11  in,,  achromatic  terrestrial,  with  dust  cap  and  sun¬ 
shade.  OBJECT  GLASS  IjJ^  iu.,  with  improved  rack  and  pinion 
movement.  EYEPIECE  with  sliding  adjustment  for  focusing 
cross  hairs.  MAGNIFYING  POWER  18  diameters.  SPIRIT 
LEVEL  to  telescope, graduated  on  the  glass  and  ground  to  a 
sensitiveness  of  about  60  seconds  of  arc  per  graduation. 

Level  Bar  of  gun  metal.  Y's  fitted  with  patent  locking  arrange¬ 
ment  dispensing  with  pin  bolts. 

Compass  Needle  about  8  in.  long.  Circle  divided  on  raised  ring  to 
degrees. 

Horizontal  Limb  in.  diam.,  divided  to  degrees  with  VERNIER 
reading  to  5  minutes.  Improved  CLAMP  and  TANGENT 
SCREW  with  counterspring. 

Extra  Removable  Axis  to  adapt  telescope  to  sighting  vertical  lines 
as  described  on  page  277,  Gun  metal  finish. 

Instrument  complete,  with  metal  trivet,  plumb  bob,  directions,  etc,, 
in  strong  Box,  and  with  No.  6176  hardwood  Tripod . $ 

Weight  of  instrument  about  6  lbs.  Weight  of  tripod  about  Ci  lbs. 


For  Extension  Tripod  No.  5182,  see  page  334. 


RAILROAD  DUMPA^  LEVEL 


No.  51J8D. 


51180.  Railroad  Dumpy  Level. 

Telescope  12  in.,  achromatic  a.<!trouoinical  (inverting),  with  dust  cap 
and  sunshade.  OBJECT  GLASS  1 J  in.,  with  improved  rack  and 
jiinion  inovcnicnt.  EYEPIECE,  vpith  spiral  adjustment  for 
focusing  cross  liair.-.  MAGNIFYING  POWER  24  diameters. 
SPIRIT  LEVEL  extra  long,  graduated  on  the  glass  and  ground 
to  a  sensil iveness  of  about  30  seconds  of  arc  per  graduation. 

Level  Bar,  iinitjue  design,  allowing  use  of  spirit  level  of  unusual 
length,  and  combining  great  strengtli  and  stability.  Im¬ 
proved  CLAMP  and  TANGENT  SCREW  with  counterspring. 
Telescope,  lube  of  spirit  level  and  level  bar  have  ilorocco 
finish.  FOUR  LEVELING  SCREWS. 

Center  of  hard  belh  metal,  carefully  fitted.  Level  bar  and  center 
arc  cast  in  one  piece. 

Instrument  cojni)lcte,  with  adjusting  pins,  waterproof  cover,  etc., 
in  hardwood  Box,  and  with  No.  517o-l  Tripod . $ 

Weight  of  instrument  about  7  lbs. 

Wciglit  of  ti’ipod  about  8  lbs. 


For  other  Dumpy  Levels,  see  pages  279,  314. 
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B  U  I L  D  E  H’S  T  11  A  X  S  I  T  S. 


5124.  Builder's  Transit. 

Telescope  8  in.,  achromatic  terrestrial,  xvlili  dust  cap  aud  sun¬ 
shade.  OBJECT  GLASS  1  in.,  with  improved  r.ack  and  pinion 
movement.  EYEPIECE  with  sliding  adjustmcul,  for  focusing 
cross  hairs.  MAGNIFYING  POWER  !“>  diameters.  Fine  SPIRIT 
LEVEL,  graduated  on  the  glass  and  ground  lo  a  .‘icnsitivenes.s  of 
about  CO  seconds  of  arc  per  graduation.  CLAMP  aud  TANGENT 
SCREW  with  counierspriug. 

Horizontal  Limb  5  in.,  graduated  to  half  degrees,  with  vernier  reading 
to  single  minutes.  CLAMP  and  TANGENT  SCREW.  Two  line 
SPIRIT  LEVELS  graduated  on  the  glass,  aud  ground  to  a  senai- 
tivcDCaS  of  about  100  seconds  of  arc  per  graduation. 

Centers,  anti-friction,  carefully  fitted.  FOUR  LEVELING  SCREWS. 
Shifting  Center.  CLAMP  and  TANGENT  SCREW  withcouuter- 
spring. 

Instrument  complete,  with  plumb  bob,  reading  glass,  adjusting 

Sins,  waterproof  cover,  etc.,  in  hardwood  Bo.v,  and  with 

;o.  5175-1  Tripod . $ 

Weight  of  instrument  about  7  lbs.  Weight  of  tripod  about  8  lbs. 
•5126.  Builder’s  Transit  ns  described  under  No.  6124,  but  with  full 
Vertical  Circle  31  In.  diameter,  graduated  to  degrees  reading  by 
VERNIER  to  five  minutes.  Instrument  complete,  W'ith  No. 

5175-1  Tripod,  etc . | 

Weight  of  instrument  about  7  lbs.  Weight  of  tripod  about  8  lbs. 
•Made  to  order  only. 
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5129N.  Preliminary  Survey  Transit. 


Telescope  H  in  .  nclironmiic  terre«trifil,  Tvitb  dust  cnp  and  sunshade. 
OBJECT  GLASS  1  in.  with  improved  rack  and  pinion  movement. 
EYEPIECE  with  sliding  adjii‘*tment  for  focusing  cross  hairs. 
MAGNIFYING  POWER  15  disimctcrs.  STADIA  HAIRS  fixed, 
ratio  1:100.  Fine  SPIRIT  LEVEL  graduaic<i  on  the  glass  and 
ground  to  a  scnsitivcnees  of  about  CO  seconds  of  arc  per 
graduation.  CLAMP  and  TANGENT  SCREW  with  counlerspring. 

Horizontal  Limb  5  in.,  gradu.ated  on  toUd  silter  to  h.ilf  degrees,  with 
VERNIER  reading  to  single  minutes.  CLAMP  and  TANGENT 
SCREW.  Two  fine  SPIRIT  LEVELS  ground  to  a  sensitiveness 
of  about  100  seconds  of  arc  per  graduation. 

Compass.  NEEDLE  about  3^  in.  Compass  graduated  on  silvered 
ring  to  one  degree.  VARIATION  PLATE. 

Vertical  Circle  in.  diameter,  graduated  to  half  degrees,  reading 
by  VERNIER  to  1  ntiniito. 

Centers,  anti-friction,  carefully  fitted.  FOUR  LEVELING  SCREWS. 
SHIFTING  CENTER.  CLAMP  and  TANGENT  SCREW  with 
counterspring. 

Instrument  complete,  wu’th  accessories  and  Tripod  Ko.  6179.  •  .  $ 

Weight  of  transit  about  8  lbs.  Weight  of  tripod  about  7  lbs. 

Patent  Extension  Tripod  No.  5181  in  place  of  regular  tripod,  extra  % 


TRANSITS  AND  LEVELS 

MADJE  BV 

YOUNG  AND  SONS,  Inc, 

During  the  war,  the  demand  for  our  Extra  Fine  Engineer's  Transits  and 
Levels  was  so  great  that  vre  found  it  necessary  to  devote  our  entire  manufact¬ 
uring  facilities  to  this  grade  of  instruments  and  to  discontinue  the  manufacture 
of  our  Railroad  Transits  and  Levels. 

In  order  to  meet  the  demand  for  medium-priced  Surveying  Instruments, 
we  arranged  to  take  the  output  of  the  factory  of  the  old-established  and  well 
known  firm  of  Young  &  Sons,  Inc.,  Philadelphia,  Pa.  This  firm  was  establish¬ 
ed  over  a  century  ago  and  was  the  originator  of  the  American  Engineer's 
type  of  Transit. 

These  instruments  will  he  sold  exclusively  by  us. 

While  they  do  not  possess  the  many  refinements  and  exclusive  features 
of  the  E.  &  E.  Extra  fine  Engineer’s  Transits  and  Levels,  these  instruments 
are  of  simple  and  substantial  construction  and  will  compare  favorably  in  ac¬ 
curacy  and  reliability  with  most  other  makes  of  Surveying  Instruments. 

For  rougher  railroad  work  and  where  instruments  receive  and  must 
withstand  bard  usage,  they  are  particularly  suitable. 

There  are  a  large  number  of  these  instruments  now  in  use  throughout 
the  country,  and  the  reputation  that  they  bear  is  excellent. 
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5  Knginecr’s  Y  Jjovel. 

Telescope  IS  in.,  :ichroinatic  terrestrial,  with  dust  cap  and  sun¬ 
shade.  OBJECT  GLASS  1  j'j  in.,  focused  by  improved  rack  and 
pinion  movement.  EYEPIECE,  erecting  with  spiral  focusing 
arrangement.  MAGNIFYING  POWER  about  23  diameters. 
SPIRIT  LEVEL  to  telescope  6  in.  long,  graduated  on  the  glass 
and  ground  to  a  sensitivene.ss  of  about  30  seconds  of  arc  per 
graduation.  Level  tube  adjustable  vertically  and  horizontally. 


Level  Bar  and  Center  of  bell  metal.  Telescope  sets  low  in  Y's  and 
close  to  the  bur.  A  stop  insures  the  horizontal  position  of  the 
cross  nairs.  Improved  CLAMP  and  TANGENT  SCREW  with 
counter  spring.  Black  leather  finish. 

Tripod,  Head  cast  in  one  piece.  Legs,  open  skeleton  type  made 
from  one  piece  of  hard  wood.  Shoes  arc  ivjt  cast,  but  are 
made  of  pressed  steel,  forced  on  the  legs  and  riveted. 

Instrument  complete,  with  adjusting  pins,  waterproof  cover,  etc., 
in  hardwood  box,  with  hardwood  Split  Tripod, . $ 


Weight  of  Instrument  about  1 1  lbs.  Weight  of  Tripod  about  10  lbs. 
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Y.  &  S.  ENGINEER’S  TRANSITS. 


6  Engineer's  Transit. 

Telescope  11^  in.,  achromatic  terrestrial,  with  dust  cap  and  8un> 
shade.  OBJECT  GLASS  in.,  with  improved  rack  and  pinion 
movement.  EYEPIECE  with  spiral  focusing  arrangement. 
MAGNIFYING  POWER  about  24  diameters.  STADIA  HAIRS 
fixed,  ratio  1:100.  SPIRIT  LEVEL  to  telescope,  graduated 
on  the  glass  and  ground  to  a  sensitiveness  of  about  30  seconds 
of  arc  per  graduation.  Improved  CLAMP  and  TANGENT 
SCREW  with  counterspring.  Telescope  has  center  point  for 
plumbing  from  overhead, 

Harlzonlal  Limb  0^  in.  diameter.  Graduated  on  solid  silver  and 
numbered  like  Fig.  IV,  page  269,  Opposite  double-direct 
VERNIERS  at  about  45®  with  telescope,  rending  to  one  minute. 
REFLECTORS.  Two  SPIRIT  LEVELS  graduated  on  the  glass 
and  ground  to  a  sensitiveness  of  about  60  seconda  of  arc  per 
graduation. 

Compass.  NEEDLE  about  4]”;  In.,  edge  bar  form.  COMPASS  RING 
beveled,  graduated  to  half  degrees. 

Vertical  Circle  5  in.  diameter,  graduated  on  solid  silver  to  half 
degrees.  Double-direct  VERNIER  reading  to  one  minute. 

Centers,  heavy,  anti  friction  composition,  extra  long  and  carefully 
fitted.  FOUR  LEVELING  SCREWS.  SHIFTING  CENTER. 
Improved  CLAMP  and  TANGENT  SCREW  with  counterspring. 

Instrument  complete,  with  plumb  bob,  adjusting  pin,  waterproof 
cover,  etc.,  packed  in  hardwood  Box  and  with  hardwood 
Split  Tripod . $ 

Weight  of  Instrument  about  18  lbs. 

Weight  of  Tripod  about  10  lbs, 

IQ.  Engineer’s  Mountain  Transit,  as  described  under  No.  6  but 
smaller  model.  Telescope  0  in.,  OBJECT  GLASS  in. 

Magnifying  Power  about  20  diameter. 

Horizontal  Limb  6  in.  diameter. 

Compass.  Needle  about  in. 

Vertical  Circle  4  in.  diameter. 

Instrument  complete,  with  plumb  bob,  adjusting  pin,  waterproof 
cover,  etc.,  packed  in  hardwood  Box  and  with  hardwood 
Split  Tripod . 3 

Weight  of  Instrument  about  12  Iba 

Weight  of  Tripod  about  8  lbs. 


K&E  STADIA  CIRCLE. 

Patente*!. 


The  K  ct  E  Patent  Stadia  Circle  facilitates  the  computation  of  tlic  true 
horizontal  and  vertical  conij)oncnt3  of  observed  stadia  distances.  It  is  a  modi¬ 
fication  of  the  regular  transit  circle  whereby  the  degree  graduations  on  two 
opposite  segments  of  the  vertical  circle  are  replaced  by  special  graduations, 
read  by  means  of  indexes  attached  to  the  guard. 

The  special  graduations  arc  so  spaced  as  to  give,  directly,  the  iierccnlagc 
factors  which,  used  as  multipliers  of  the  observed  stadia  distance,  give  the  cor¬ 
rected  horizontal  and  vertical  components.  Reading  the  vertical  angle  is  un- 
ncce.ssary,  thus  eliminating  reference  to  stadia  tables,  charts  or  the  u.sc  of  the 
Stadia  Slide  Rule.  Tliis  greatly  .simplifies  the  taking  of  field  notes,  increases 
the  rapidity  of  the  work  nud  reduces  the  office  work  to  the  simi^lcsL  arithmetical 
processes. 

The  cut  illustrates  the  K  it  E  Patent  Stadia  Circle.  The  special  gradua¬ 
tions  have  been  substituted  for  the  regular  degree  graduations  through  a  space 
of  60^  on  the  right  and  left  band  sides  of  the  circle.  This  docs  not  in  any  wav 


affect  the  usefulness  of  the  circle  and  adds  greatly  to  the  compactness  of  the 
attachment.  At  the  indc.v  to  the  left,  marked  ‘'Hot.’',  is  read  tlic  percentage 
factor  to  be  applied  to  the  observed  stadia  distance  for  obtaining  the  horizontal 
component.  At  the  index  to  the  right,  marked  "Vert.”,  is  read  the  percent¬ 
age  factor  to  be  applied  to  the  observed  stadia  distance  for  obtaining  the 
vertical  component. 

METHOD  OF  XJSIXO  THE  K  A:  E  PATENT 
STADIA  OIKCEE. 

When  the  K  &  E  Potent  Stadia  Circle  is  used  on  Toj)ogruphienl  work, 
the  notes  arc  kept  as  illustrated  in  the  following  example: 


Sla.  1 

Line 

1  s 

Bearing  Rod  Irlervaii 

H 

V 

Correcied 

Horizontal  |  Vertical 

A 

A1 

23024'  w'  1.64  1  165.2 

.96 

.21 

158.6  1  34.7 

After  determining  the  bearing,  it  is  only  necessary  to  read  the  Rod  Inter¬ 
val,  Stadia  Distance  (S),  Horizontal  Correction  factor  (H)  and  Vertical 
Correction  factor  (V). 

The  corrected  horizontal  and  vertical  components  arc  computed  by 
multiplying  S  by  H  and  S  by  V.  To  avoid  complicating  the  calculations,  al¬ 
ways  bring  the  center  cross  hair  of  the  telescope  to  a  target  or  mark  on  tlie 
rod  which  has  been  placed  at  instrument  height  before  reading  II  and  V.  If 
this  is  done,  the  correct  difference  in  elevation  betw'ccn  rod  and  instrument  is 
obtained  directly. 

Example:  Suppose  the  observed  stadia  distance  to  be  •IdO  feet  uud  the 
telescope,  when  sighted  on  the  target,  to  be  inclined  at  such  un  angle  that  the 
reading  ut  the  Hor.  index  is  .07  and  at  the  Vert,  index  .17.  Then  the  correct 
horizontal  distance  would  be  JSOx  07=405.0  ft.  and  the  difference  in  elevation 
between  rod  and  instrument  would  be  480  X  .17  s  81.6  ft.  (Sec  illustration  on 
previous  page). 

5060S.  Transit,  equipped  with  the  fC  &  E  Stadia  Circle . $ 

5070S.  «  ••  . 

5071 S.  ••  “  . 

5076  S.  -  “  . 

5077  S,  «  -  . 

5079  S.  -  -  . 

5085  S.  «  «  . 


824 


SYNOPSIS  OP  TRANSITS. 

All  tbc  transits  have  spirit  level  to  telescope,  and  all  have  four  leveling 
screws,  except  Nos.  5070,  6071,  and  6081,  which  have  three. 

Wg  furoisli  all  our  transit  telescopes  with  erecting  eyepieces  except 
those  Dsarked  t. 

The  Triangulatioo  Theodolites  Nos  6087  and  5087  B  are  omitted  in  this 
Synopsis. 


Page 

No. 

Tele- 

Object 

glass, 

luch. 

Comp. 
Maeni-  jneedie, 
OcatioD.  inch. 

Horiz.  Limb 

Vert. 

Vert 

circle, 

incli. 

Weiubt 

about. 

pounilfl 

incli. 

Inch 

Heads  to 

inch. 

280 

5040 

iij 

24 

4} 

6} 

1  n]iu. 

.  . 

14 

201 

5050 

11} 

i,“. 

24 

4} 

8} 

1  •• 

6 

14} 

208 

50G0 

11} 

24 

4} 

8} 

1  4< 

5 

15 

296 

5070 

« t 

u 

21 

4 

5} 

20  sec. 

4} 

12 

206 

5071 

9  + 

1} 

21 

4 

6A 

30  sec. 

4} 

12 

207 

•5074 

9 

1} 

17 

4 

6} 

1  min. 

4} 

.  . 

11 

297 

607G 

9 

1} 

17 

4 

5} 

1  .. 

4} 

11} 

200 

6076j 

9 

1} 

17 

4 

5} 

1  ** 

4} 

13 

SOI 

5077 

8 

1} 

16 

3} 

4} 

1  .t 

4 

9} 

SOS 

5079 

61t 

} 

14 

2J 

4 

1  « 

3} 

4} 

805 

5081 

14  + 

1} 

24&32 

8 

10  see. 

5} 

21} 

807 

*5082(1 

11} 

1* 

24 

8 

8} 

1  min. 

15^ 

397 

5084C  14 

14 

24 

3 

61 

1  .. 

5 

.  . 

1.51 

307 

5G85C  14 

14 

24 

3 

6} 

1  .. 

5 

16 

800 

•SOaSWMO 

1} 

17 

.  . 

6} 

1  •• 

4} 

12 

820 

5124 

8 

1 

15 

.  . 

5 

1  « 

7 

320 

•5126 

8 

1 

15 

.  . 

5 

1  •* 

3} 

7} 

321 

5129 

H  8 

1 

16 

3} 

6 

1  .4 

3} 

8 

*Made  lo  order  only, 
tindicales  Inverting  eyepiece. 


No.  5167-41. 


5107-42. 


Vertical  Circle  with  oppo.sitc  Vertical  Circle  and  Vernier  graduated 
Verniers  and  Guard,  in  place  of  on  the  periphery  with  Guard,  in  place 

regular  vertical  circle,  .  extra  $  of  regular  vertical  circle.  .  -  extra  $ 


PHOTO-T  HEODOPT  TE. 


The  Photo-theodolite  has  been  specially  designed  for  the  purpose  of  photo 
graphic  surveying.  Without  any  further  auxiliary  apparatus  it  can  be  used 
for  photographic  triangulating,  a  process  technicolly  known  ns  Photogrametry. 
This  method  has  been  extensively  applied  in  the  Rocky  Mountains  by  tlie 
U.  iS.  and  Canadian  Governments. 

In  connection  with  the  COMPARATOR  and  following  the  method  of 
Stereo-Photograraetry,  the  use  of  the  Photo-theodolite  al]o\Ns  one  to  determine 
the  position  of  hardly  accessible  points  and  to  procure  accurate  topographic 
maps  even  in  mountainous  regions. 

Write  for  booklet  “Photography  applied  to  Surveying” . $ 


ATTACHMENTS  AND  PAHTS 

FOR  K  &  E  TRANSITS,  LEVELS  AND  COMPASSES. 

FOCUS  REDUCING  LENSES. 


51G6-1.  Pficns  UodTicini;  Lens  for  HighLin.u:  near  objects . eaeli  i 

5166-2.  tio.  do.  do.  ilo.  .set  of  two  lense.s . set 

'llie  ruiiyi'  of  :i<1jusinient  for  foeu.s  of  the  tvltscoju  d  of  our  trannits  and  lc\vlf« 
i.crniils  siKliiioK  objects  as  near  .th  s  to  10  times  the  focal  length  of  the  object  glftB.s  '1  o 
'lu'ht  nearer  objecln  we  fiirnieh  focus  reducing  lenses  which  are  slipped  over  tiie  object 
like  a  cap.  Lens  No.  filOil-!  shortens  the  range  to  about  0  to  7  limes  the  focal  length 
nr  ihc  objective  and  when  used  witli  the  additional  lens  (the  combination  coiistitutiug 
No.  .MOG-:*)  the  range  is  sliortened  to  about  1  to  5  times  the  focal  length  of  the  objective. 
In  ordering  these  lense^,  givo  the  serial  number  of  'he  instrument. 


No.  51G7-I. 


0167-  1.  Improved  Siiii.shade  ivith  Rcfiertor  for  iiliiminfitinr;  cross 

and  stndiii  hiiir^  . . «;ufh  $ 

'i'htf  reileccing  mirror  is  rigidly  moanted  on  a  short  tube,  p'lacen  within  the 
rnbe  forming  the  sunshade,  and  held  in  position  by  a  stop.  To  u.se  the  sunshade  without 
ihe  redecior,  the  mirror  with  its  sciiarate  tube  is  taken  out  and  the  sUDshade  turuud  to 
brmg  tlie  opening  m  its  side  away  irom  the  san. 

5167-  2.  Siinshndc,  plain . each’s^ 

5167-  3.  Object  glass . 

5167-  4.  Colored  Glass,  dark  with  Cap  to  eyepiece . 

5167-  5.  do.  do.  light,  ««  ««  (ray  filter) . 

5167*  6.  Cap  for  object  glass . 

5167-  7.  do.  “  eyepiece . 

5167-  8.  Clamp  Screw  for  horizontal  limb,  center  ortelcscopc . 

5167-9.  Tangent  Screw  for  <«  *«  n  »  o  . 

5167-10.  Leveling  Screws . 

5167-11.  Comptis.s  Needle  and  Center  Pin . 

5167-12.  Cover  Glass  for  compass,  with  ground  edge . 

5167-13.  Cover  Glass  for  vernier,  with  gronnd  edge . 

5167-14,  Steel  adjusting  Pins . 

51  67-1  5.  Phosphor-bronze  adjusting  Pins  .non-magnelic,  or  variation  plate) 

5167-16.  Combination  Screwdriver  and  Center  Key . 

5167-1  7  A.  Tripod  Head  with  Bolts  but  without  cap  for  617bN,  5179 . 

6180  and  6181  .... 

5167-1  78  <lo.  do.  do.  do.  do.  for  6182,  618  J . 

5167-17  “  ••  •*  ••  “  “  6175 . 

5167-17D  .1  M  “  “  ««  6176-1 . 

5167-18  «  «  ««  “  *•  6176 . 

5167-19A.  Leg  for  tripod  No.  6176 . 

5167-19B.  do.'  ••  «  No.  5176-1 . 

5167-20.  do.  “  ••  No.  5170 . 

5167-21N.  do.  ••  M  Nos.  6177A.  6177B.  6178N . 

5167-22N.  do.  ••  «  No.  6179 . 

5167-23.  do.  ••  *•  No.  5180 . 

5167-24A.  do.  •*  «  No.  6181 . 

5167-24B.do.  ••  «  No.  6182,  6183 . 

When  ordering  AUachments  and  Paris,  ploase  give  the  serial  number  of  the  instrument. 
Also  see  list  of  Repair  Parts  for  Transits  and  Levels,  on  page  330,  etc. 

For  Spirit  Levels,  see  page  329. 


ATTACHMENTS  AND  PARTS. 


61  67-25.  Waterproof  Cover  for  transit  or  level . 9 

6167-26.  Leather  Case  -with  shoulder  strap  for  transit  or  level . 

6167-27.  do.  do.  «  «  for  architect’s  level . 

or  surveyor’s  compass . 

6167-28.  Fine  Oil  for  surveying  instruments . per  bottle 

5167-29.  Pocket  Oil  Cans . each 

5167-30.  Plumb  bob  chain  with  hook  and  screw  eye . each 


CROSS  AND  STADIA  HAIRS, 
supplied  separately  Irom  instrument. 

6167-31.  Plain  Cross  Hairs  and  Diaphragm . 

6167-32.  Replacing  Cross  Hairs  on  Diaphragm . 

6167-33.  Fixed  Stadia  and  Cross  Hairs  and  Diaphragm . 

6167-34.  Replacing  Stadia  and  Cross  Hairs  on  Diaphragm . 

When  Initrument  li  lent  to  our  Faetorr,  there  ii  an  additional  charae  of  t 
lor  inaertina  and  adjustina  croaa  or  aladia  haira. 

The  following  approximate  prices  represent  the  increase  in  cost  of  an  instrument 
when  If  is  made  to  order  with  the  attachments  or  modifications  here  listed.  Applying 
these  extras  to  a  finished  instrument,  If  they  can  be  applied  at  all,  may  involve  more 
work  and  consequent  additional  expense. 


6167-40.  Guard  to  vertical  circle . extra  t 

6167*41.  Vertical  Circle  with  opposite  Verniers  and  Guard,  in 

place  of  regular  vertical  circle  (see  page  . . . 

6167-42.  Vertical  Circle  and  Vernier  graduated  on  the  periphery, 
with  Guard,  in  place  of  regular  vertical  circle  (see 

page  825) .  « 

61 67-42 D.  Vertical  Circle  and  Opposite  Verniers  graduated  on  the 


periphery,  with  guard,  in  place  of  regular  vertical 

Circle . 

6167-43.  Vertical  Circle  with  fully  encasing  Metal  Covering,  with 
glass  covered  Vernier  and  ground  glass  Reflector,  in 


place  of  regular  vertical  circle .  *« 

6167-46.  Prism  and  Colored  Glass  with  Cap  to  eyepiece  of  transit  .  .  « 

6167-49.  Fixed  Stadia  Hairs  and  Diaphragm,  if  not  regularly 

furnished  with  new  instrument .  «* 

6167-63.  Disappearing  Stadia  Hairs  and  Diaphragm .  « 

6167-67.  Improved  Tangent  screw  with  Gradienter  in  place  of 

plain  tangent  screw . extra  S 

6167-62.  Mounted  Microscopes  to  verniers  .  . . each  $ 

6167-70.  Graduating  horizontal  limb  to  read  to  80  seconds  .... 

6167-71.  «  «  «  .<  «  «  20  .... 

B1 67-72.  «  »  »  ..  10  «  .... 

6167-73.  Graduating  vertical  circle  ••  SO  «  .... 


6167-74.  «  «  •«  «...  *1  20  «  .... 

6167-75.  •*  «  .......  10  . 

Graduations  to  read  to  10  or  20  seconds  should  he  applied  only  to  the  Extra-fine  Transits. 


We  have  the  best  facilities  for  repairing  Surveying  Instruments  of  any  make  promptly 
and  satisfaciorlly. 


5168.  Aladdin  Pocket  Reading  Lens,  with 
electric  lamp,  fine  reading  glass  mount¬ 
ed  in  nickelplated  hinged  reflector, 
with  Tungsten  3-cell  battery;  In  nickel- 
plated  Case  fitted  in  neat  leather  Pouch  .  .  each  ^ 

5168  B.  Uenewiil  Battery'  (American  Ever  Ready 
Co.,  Xo.  751^  in  pasteboard  box,  for 
Ko.  5108 . “ 

The  Battery  being  of  Standard  typo  and  make  can  be  obtained 
^vithout  diillculty  nt  anystore  carrying  such  supplies. 


Tbe  Aladdin  Eeading  Lens  is  intended  for 
the  visy  of  engineers  or  surveyors  working  in 
dark  or  badly  lighted  places,  like  mines,  tun¬ 
nels,  forests,  or  nt  night,  (polar  observations, 
etc.).  It  combines  a  small  powerful  electric 
lamp  with  a  rcOector  and  a  reading  glass,  all  so 
constructed  that  the  fine  readings  of  verniers 
of  surveying  instruments,  graduations  of  tapes, 
etc-,  can  be  very  conveniently  and  accurately 
observed  in  dark  places.  Its  light  is  at  the  same 
time  free  from  tbe  danger  of  igniting  gases, 
which  makes  It  extra  valuable  in  coalmines,  etc. 


SUKVEYOR’S  UIVIBRELLA. 


5169.  Surveyor’s  Umbrella . each  $ 

A  substantially  built  umbrella  obout  5  feet  in 
diameter  with  C-ft.  slip  jointed  staff.  The  staff  is 
provided  with  one  straight  and  one  oblique  socket 
for  bolding  tbe  umbrella  in  the  required  position. 
It  is  also  provided  with  pointed  wrought  iron  shoe. 
Metal  rings  to  umbrella  ribs,  for  attaching  brace 
cords. 


FIM  SPIRIT  LEVELS. 

VERY  SENSITIVE,  GRADUATED  ON  THE  GLASS. 

Price  includes  moanting  in  tube,  if  tube  is  returned  to  us. 


5173A.  Fine  Spirit  Levels  for  Telescope  of  15  in.  Levels . each  $ 

5173B.  “  do.  •*  «  «  18,21  in.  Levels  .  ...  •* 

5173C.  “  do.  “  «  «  Transits . « 

6173D.N.  n  do.  «  “  ««  Builders  Transits 

and  Levels  ...  « 

5173E.  «  do.  «»  Plates  of  transits .  « 

5173  F.  Fine  Reversible  Spirit  Level  attached  to  Transit  Tele¬ 
scope  in  place  of  regular  level . extra  9 


Price  ot  Chambered  Spirit  Levels  (lor  regulating  the  size  of  the  bubble) 
quoted  on  application. 


OOMPO>’ENT  PARTS  OP  SURVEY  IN<;  I  NST IJ  XTM  ENTS. 


Pnra11i.-I  R.u':<  frntn 
Arrow  Point 

Crown 


/ 


Fo«»l  I’l.Ani'  '■  I 

5ayi  Parull.  I  Ol.jvctivc 
10  Axia 

Optical  System 


EyejJicvu 


1  Tripod  bead 

2  holt 

3  “  "  nut 

4  "  "  wnfiher 

5  *■  "  lock  screw 

6  '  leu 

7  "  plate 

6  Leveling  head 
E  '■  scrow 

10  "  ■'  shoo 

11  HftlfbHli 

IS  Sbifting  plate 

19  Center  cap 

14  “  si>rinsf 

15  Plumbbulicbain  1  hook 
IC  Inner  center 

17  Ceniernut 

18  Outer  center 
10  Clamp  collar 

20  Lo«er  clamp 

21  ”  “  screw 

22  "  "  tuDKent 

screw 

SI  ■'  "  sprinc 

21  ”  "  pluiiiter 

2^  "  '■  cap 

2rt  ITorizontal  limb 

27  Vernier 

28  "  plate 

20  ”  clamp 

*Not  shown 


Vernier  plate  clampscrew 
*■  sprinij 
box 

**  "  "  tang’t 

screw 
••  piKer 

Vernier  plate  clamp  spr’i,' 
cap 

Vernier  cover  das.** 

"  *■  frame 

•1*  reflector 

2*  “  '*  hinges 

plate  level 

••  Tid 

•*  •*  ••  ad- 

josting  screw 


Compass  cover  glass 
needle 


housing 

A-stsnilard 

'■  cap 

'  “  screw 

Vertical  circle 

"  "  vernier 

■’  ■'  guard 

Vernier  adjusting  screw 
Telescope  axis 

”  ”  end  cap 

**  clamp 
**  *■  screw 

**  ■*  tangent 

screw 

**  "  spring 

'*  “  plunger 

'*  “  cap 

"  level 

“  “  vial 

'*  ’*  adjust¬ 

ing  nut 
**  support 


S8  Telescope  tube 
AO  *'  cap 

70  Objective  head 

71  *'  lens  and  mount 

72  "  draw 

73  Pinion 

74  head 

75  “  "  screw 

76  Beticole 

77  adjusting  screw 

78  Shutter 

70  Evepiecelens  I  and  mount 

80  ••  II 

81  “  tlraw 

Consult  this  list  when  ordering  tingle  parts  for 


82  Eyepiece  lent  HI  and  moon' 

33  AT  ..  jY 

81  II 

S5  focusing  ring 

88  "  ”  screw 

87  Shoe  for  spiral  (not  shown) 

88  Leveling  head  tension  screw 
69  Tension  screw  for  tangent 

screw 

92  Tel'iscope  level  tnbe  screw 
9S  Eyepiece  adjnsting  screw 
04  Locking  collar 


i:  kindly  Indicate  serial  number  of  Instrument. 


1  Tripod  head 


•i  “  '*  washer 

S  “  “  lock  screw 

fl  •'  lOB 

7  "  plate 

B  Leveling  bond 
9  “  8cro^Y 

10  ••  "  shoe 

11  Half  ball 

12  *'  **  lock  screw 

15  Center 

14  **  cap 

16  “  spring 

18  "  nut 

17  Clninp  collar 

18  Level  Imr 

19  Level  bar  damn 


67  63  62  72 


39  62  63  ^ 


EL“[?f  22  07  ■* 


SSrixoclY  67 
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30  Y'  Clip  plunger  screw  01 
87  Telescope  slop  06 

•W  “  “  nose  OG 

30  ■'  tube 
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•n  '■  level  tulie 

•K  ■“  "  viul  03 

43  **  "adi.nutOO 

41  ’■  '■  ‘'sor’w 

46  **  "sup’ortTO 

40  Objective  bend 
17  "  draw  71 

•ts  "  lens  1  mount?.’ 


Pinion 
"  head 
“  "  screw 

Cross  wire  reticule 
'■  "  rot.adj.scr. 

Sliutfcr 
Lj'opioco  draw 
"  leiiH  Kb  mount 
“  “  TT 

..  ..jjj 

“  cap 

“  focusing  ring 
stop  screw 

Spiral 
Sun  shade 
Teloacopo  cap 
Leveling  head 
tension  scrow 
'I'onsion  screw  for 
tangent  screw 
Y  dip  lock  nut 
TeloHCope  stop 
ailjusfing  scrow 
Telescope  level 
tube  screw 
Lyepicco  adj'g  screw 
Locking  collar 
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TRIPODS 

FOR 

LEVELS  AND  TRANSITS. 


5175.  Hardwood  Tripod  for  levels  and  transits.  Weight  about 

10  lbs . each  S 

51 75-1 .  Hardwood  Tripod  similar  to  No.  6175,  for  Builder’s 

Transits.  Weight  about  8  lbs .  “ 

5176.  Hardwood  Tripod,  similar  to  No.  5175,  for  Architect’s 

Levels.  Weight  about  61  lbs .  *« 

51 77A.  Split  Tripod  of  hardwood,  for  Threc-Leveling-Screws 

levels.  Weight  about  13*  lbs . 

5 1 77  B,  Split  Tripod  of  hardwood,  for  Three-Leveling-Screwa 

transits.  Weight  about  14  lbs .  “ 

5178N.  Split  Tripod  of  hardwood,  for  levels  and  transits. 

Weight  about  10  to  13  lbs .  •* 

5179.  Split  Tripod  for  Transits  No.  5077  etc.,  like  No.  6178  N 

but  lighter.  Weight  about  8  to  9  lbs .  «« 

Split  Tripods  No.  5177A  to  5179  are  furnished  with  Spurs,  as  illustrated. 


For  Patent  Extension  Tripods,  see  next  page. 
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K&E  PATENT  EXTENSION  TEIPODS. 


This  Patent  iLxteiisiun  Tripod  ('ombineH  ricidity  with  ti^'litneHs:  itn  niunipulation  i:* 
uasv  and  its  conairuction  such  that  the  alidinf;  let;  can  neither  weiirlou^e  nor  hind.  Imt 
will  always  move  smoothly  The  apecial  damns  remU-r  it  ns  stuntly  ns  any  Hnlid-lrt; 
friiJod.  oven  when  the  legs  are  fully  extended  The  head  is  very  lirm.  It  is  adjustable 
to  any  height  between  30  and  &7  inches. 

5180.  Patent  Extension  Tripod,  for  levels  and  tninsits.  "Weiglit 

about  11  lbs . . .  each  $ 

if  with  instrument  in  place  of  5178N,  extra .  41 

5181  Patent  Extension  Tripod,  like  No.  5180.  but  lighter,  for 
Builder's  Transits  and  for  Transit  No.  D077.  Weiglit 

about  7  lbs.  . .  h 

if -with  instrument  in  place  of  6179,  extra  .  ....  u 

if  with  instrument  in  place  of  . . . 

5182.  Patent  Extension  Tripod,  like  No.  5180,  but  lighter,  for 

Architect’s  Levels.  Weight  about  4J  lbs . . 

if  with  instrument  in  place  of  6170,  extra .  n 

5133.  Patent  Extension  Tripod,  for  Transit  No.  6079,  like  No. 

6182,  but  very  light.  Weight  about  4  lbs . «i 

For  Tripods  with  oue  extension  leg  and  two  split  legs, 

deduct  from  price  of  extension  tripod .  14 

Tripods  with  ona  axtcualoii  leg  offer  nearly  ul]  the  advantages  of  a  tripnd  wiib 
three  extension  le^'S,  when  used  on  uneven  ground,  but  they  cannot  be  put  up  as 
vompactly  for  carr>nng. 


For  other  Tripods,  see  preceding  page. 

For  Repair  Parta  for  tripods,  see  page  327, 


TRAVERSE  TABLES 


No.  5200 


5202 


5200.  Traverse  Table,  simple  construction,  best  quality,  pine- 

wood  DRAWING  BOARD,  15x15  in.,  with  socket  for  im¬ 
proved  metal  swiveling  attachment.  Fine  TROUGH 
COMPASS  set  flush  with  board,  NEEDLE  about  3  in., 
jeweled  center,  with  atop.  Graduated*  BRASS  ALIDADE 
lOi  in.,  beveled  edge  (No.  5202),  with  FOLDING  SIGHTS 
(alidade  in  sewed  leather  sheath).  Tripod  like  No.  5176, 
stout  swiveling  discs,  detachable  clamp  screw  ....  each  $ 

5201.  Traverse  Table,  like  No.  5200,  but  Avith  Patent  Extension 

Tripod  similar  to  No.  5182,  page  334  . “ 

5202.  Alidade  for  traverse  table,  brass,  10^  in.,  graduated,* 

with  FOLDING  SIGHTS,  in  sewed  leather  Sheath  .  .  .  “ 

*Un]eR8  another  ernduation  is  ordered,  we  graduate  these  alidades  40  parts  to  the  inch. 


No.  K5204. 

N 6204.  Compass  for  Plane  Table  (trough  compass),  improved 
NEEDLE  about  3  In.,  graduations  on  raised  limb  to  de> 
grees,  covering  10  degrees  each  way . each  9 

For  other  plane  table  compasses,  see  pages  337.  339. 
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plaot:  table. 


6205.  K  &  £  Plane  Table 

Alidade:  TELESCOPE  11^  in.,  achromatic  terrestrial  with  dust 
cnp  and  sunshade.  OBJECT  GLASS  in.,  with  improved  rack 
and  pinion  movement.  EYEPIECE  with  spiral  focusing  ar¬ 
rangement.  MAGNIFYING  POWER  23  diameters.  STADIA 
HAIRS  fixed,  ratio  1.100.  Fine  SPIRIT  LEVEL  to  telescope 
graduated  on  the  glass  and  ground  to  a  sensitiveness  of 
about  4*1  seconds  of  arc  per  graduation.  Improved  CLAMP 
and  TANGENT  SCREW  with  counterspring.  Opposite  VER* 
TICAL  ARCS,  4  in.  diameter,  graduated  80**  each  way  to  half 
degrees,  with  hingc<l  vernier  reading  to  one  minute.  Arc  and 
vernier  graduated  on  periphery.  Brass  ALIDADE  BLADE 
20  X  3  in.,  beveled  fiducial  edge. 

Compass,  brass,  5X5  in.  Compass  graduated  on  raised  ring  to  one 
degree.  NEEDLE  about  3  in.,  with  stop  Two  fine  SPIRIT 
LEVELS  graduated  on  the  glass. 

Drawing  Board,  white  pine,  thoroughly  seasoned,  24x80  in. ,  of  sub¬ 
stantial  construction  to  prevent  warping. 

Leveling  Arrangement,  3  screws,  improved  pattern,  combining  light¬ 
ness,  strength  and  case  of  manipulation.  The  part  supporting 
the  board  revolves  in  a  metal  socket  on  a  large  bearing  surface, 
is  provided  with  improved  Clamp  and  Tangent  Screw  with 
counterspring,  and  holds  board  perfectly  rigid  in  all  positions. 

Tripod,  hardwood,  split,  very  substantial  and  rigid. 

lostrumcnt  complete  with  plumbing  arm,  plumb  bob,  spring  clips 
for  bolding  paper,  in  strong  hardwood  box,  with  separate 


wooden  box  for  board,  firm  hardwood  Split  Tripod,  etc  .  .  $ 
5205A.  Alidade  only,  as  described  above . $ 


5205  J.  Plane  Table  as  described  under  No.  5205,  but  with  leveling 
arrangement  No.  6:110  (after  Johnsonj,  in  place  of  above 
leveling  arrangement . $ 


WcigLt;  Alidftdc  nboutlOlbs. 
Alidade  in  case  21  lbs. 

Board  11  Iba. 
Board  in  case  28i  lbs. 
Tripod  24 Jibs. 


PIjAI^E  tabee 


5207.  Place  Table. 

Alidade,  TELESCOPE  16^  !□.,  achromatic  astronomical  (inverting), 
with  dust  cap  and  sunshade.  OBJECT  GLASS  li  in.  with 
improved  rack  and  pinion  movement.  EYEPIECE  with  spiral 
focusing  arrangement.  MAGNIFYING  POWER  85  diameters. 
STADIA  HAIRS  fixed,  ratio  1:100.  To  facilitate  adjustment  of 
cross  hairs,  telescope  can  he  revolved  on  longitudinal  axis. 
Fine  SPIRIT  LEVEL  to  telescope  graduated  on  the  glass  and 
ground  to  a  sensitiveness  of  about  SO  seconds  of  arc  per  gradua¬ 
tion.  Improved  CLAMP  and  TANGENT  SCREW  with  counter- 
spring.  VERTICAL  ARC  5  in.  diameter,  graduated  on  i^lid 
Milter  80°  each  way  to  half  degrees,  with  vernier  reading  to 
one  minute.  BraES  ALIDADE  BLADE,  X  22  in.,  heveled 
fiducial  edge,  two  fine  SPIRIT  LEVELS  graduated  on  the  glass. 
DIAGONAL  SCALE  on  blade. 

Compass.  Trough  pattern,  covering  20°,  graduated  on  raised  arc 
to  half  degrees.  NEEDLE  about  Sin.,  with  stop.  Base  about 
1}X71  in. 

Drawing  Board,  white  pine,  thoroughly  seasoned  24  X  SO  in.,  of 
substantial  construction  to  prevent  warping. 

Leveling  Arrangement,  8  screws,  improved  pattern,  combining  light¬ 
ness,  strength  and  ease  of  manipulation.  The  part  supporting 
the  board  revolves  in  a  metal  socket  on  a  large  bearing  surface, 
is  provided  with  improved  Clamp  and  Tangent  Screw  with 
counterspring,  and  holds  board  perfectly  rigid  in  all  positions. 

Tripod,  hardwood,  split,  very  substantial  and  rigid. 

Instrument  complete  with  plumbing  arm,  plumb  bob,  spring  clips 
for  holding  paper,  in  strong  hardwood  box,  with  separate 
wooden  box  for  board,  firm  hardwood  Split  Tripod,  etc.  .  .  $ 

5207  A.  Alidade  only,  as  described  above . 

6207  J.  Plane  Table  as  described  under  Ho,  6207,  but  with  Leveling 
Arrangement  No.  6210  (after  Johnson,  see  page  341)  in  place 
of  above  Leveling  Arrangement . 
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N5208.  Plane  Table. 

Alidade:  TELESCOPE  7^  In.,  achromatic  terrestrial,  witli  dust  cap 
and  sunshade.  OBJECT  GLASS  1^*..  iu.,  iinprrircd  rack 

and  pluion  movement.  EYEPIECE,  pr»«inatic,  th  spiral 
focusio!?  arrangement.  Evcpicce  dcsigne<i  to  gi  ve  a  maxi  uni  in 
field.  MAGNIFYING  POWER  almut  10  diameters.  STADIA 
HAIRS  ti.xcd,  ratio  1-100.  To  facilitate  ndjustincnt  of  rrn-;s 
hairs,  tdacope  can  bt  reioltcd  on  longitudiyial  axin.  STRIDING 
SPIRIT  LEVEL  to  telescope  graduated  on  the  ghis.s  and 
ground  to  a  sensitiveness  of  about  60  peronds  of  arc  per 
graduation.  Improved  CLAMP  and  TANGENT  SCREW  with 
gradienter  aodcounterspring.  VERTICAL  ARC,  4  in.  diamclCT 
graduated  to  half  degrees  with  double-direct  vernier  reading 
to  one  minute.  Reads  angles  of  elevation  to  30  degree-,  and 
of  depression  to  18  degrees.  TANGENT  SCREW  for  zero 
setting,  K  &  E  PATENT  STADIA  ARC.  Brass  ALIDADE 
BLADE  11  X  2J  in.,  beveled  fiducial  edge,  grad miled  50  parts 
to  the  Inch;  circular  spirit  level  with  hermetically  sealed  vial, 
COMPASS,  Trough  pattern.  NEEDLE  about  4  in.  with  stop. 

North  end  of  trough  engraved  “N’*. 

Above  packed  in  solid  leather,  velvet-lined  box  with  shoulder 
straps.  Box  3^  X  4  X  Hy  in- 

Weight  of  alidade  about  3^  lbs.  Height  of  alidade  8|  in. 

Drawing  Board,  white  pine,  thoroughly  seasoned,  18X24  in.,  of  sub¬ 
stantial  construction  to  prevent  warping. 

Tripod,  extension  type,  with  Johnson  Leveling  attachment,  hard¬ 
wood,  very  substantial  and  rigid. 

lustrument  complete  with  board  and  extension  Tripod,  etc.  ...  $ 

N5208 A.  Alidade  only,  as  described  above . each  S 

N5209.  Plane-Table  described  under  No.  N.5208,  but  alidade  with  fixed 
telescope,  (does  not  revolve  on  longitudinal  a.vis.)  plain  arc 
(without  K  &  E  PATENT  STADIA  ARC)  and  without  the 
gradienter  screw,  hut  with  clamp  and  tangent  screw  .  .  each  S 

N5209A.  Alidade,  only  as  described  under  No.  N6209  . each  S 

Each  of  the  above  alidades  can  successfully  be  used  withTraverse  Tables  No.  52Q0  or  5  201, 


i 
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rj.ANTi:  T.VIJLE  L,Tj:VJEL,r]SrG  AEEAl^GEMEIirT 
(after  Johnson) 

No.  5210. 

(The  cut  show!)  one  leg 
of  the  tripod  removed,  to 
nflord  A  better  view  of 
tho  conatmetion). 


5210.  Levoliiic;  nFrADgemcDt  (after  Johnson)  very  simple  and  effi¬ 
cient.  cunsisls  of  two  sphere  segments  movable  within  one 
nnoiber  and  two  wing  nuts,  one  to  keep  the  segments  in 
a|iposilinn.  tlie  other  toclamp  them.  With  stout  split  hard¬ 
wood  Tripod,  weighing  about  11  Ihs.  . .  $ 

This  loveling  arrangement  is  furnished  with  Plane 
Tables  xS'os.  5:^06  J  and  0207  J. 


CAVALllY  SKETCHING  CASE. 

5212.  Cavalry  Sketching  Case,  as 
made  by  us  for  the  U.  S.  Army. 

Board  surface  0.|x7*  in.,  rollers 
for  paper  with  setscrews,  brass 
arm  and  scale,  compass  with 
.scores,  swiveling  Handle  Strap 
.  each  $ 


Tliecompaa.s  is  set  flash,  ntunbered  at  every 
5*  np  to  coumass  cover  with  notches,  Hton 

to  needle.  Brass  Scale  Arm  and  Scale  connected 
by  elidinff  block  with  clamp  screw.  Scale  7  in., 
sradnntea  S  inches  to  the  mile  and  inches  in 
tilths.  Clinometer  Scale  graduated  to  one  degree. 
Scales  of  Vertical  Intervals  on  upper  cross  piece, 
2, 3.  S  inches  to  the  mile.  Two  wooden  tubes, 
with  retaining  sprincs  for  4  pencils,  on  back  of 
board. 


521 2  P.  Sketching  Paper  for  No.  5213,  In  rolls  of  yards  7  in. 

wide . . per  roll 


5214.  Engineer’s  Sketching  Board,  ns  made  by  ns  for  the  U  S. Army. 

Board  12  j  X  15  in.,  white  pine,  reinforce  strips  on  end  to  prevent 
warping  and  splitting.  Trough  Compass  8  in.  needle,  set  in 
flush  with  one  edge.  Four  clamp  screws  for  holding  paper. 
Stamped  on  board:  inch  scale,  plotting  slope  scales  and  tan- 
gentscale.  Boxwood  alidade,  triangulnr,  81  in.,  with  plotting 
.«!ope  scales,  inch  scale:  1,3  and  6  inches  to  the  mile,  in  hun¬ 
dreds  of  yards.  Threaded  brass  plate  on  reverse  side  of  board 
to  receive  tripod  bolt. 

Fits  on  standard  camera  Tripod. 


SEXTANTS. 


No.  5223  B. 


6223.  Sextant  for  Land  Surveying,  gun  metal,  measuring 
angles  up  to  130  degrees.  Radius  6  in.,  graduated  on 
to  20  minutes,  vernier  reading  to  80  seconds, 

Clamp  and  Taugent  Screw  to  vernier.  Mounted  reading 
lens.  Plain  sighting  tube. 

Instrument  complete,  with  adjusting  key  and  screw  driver, 

in  polished  mahogany  Case  with  Lock .  .  each  $ 

6223  B.  Sextant  for  Land  Surveying,  like  No.  5233,  with  plain 
sighting  tube  and  star  telescope. 

Instrument  complete,  with  adjusting  key  and  screw  driver, 
in  polished  mahogany  Case  with  Lock  .  ,  . :: 


We  have  tpeclal  appvatui  for  teellng  aexUnti  of  any  make  lor  eccentricity  and  errora  of 
graduation,  and  at  large  inanulactureri  of  taxtanit.  have  the  beattaollltlei  tor  repairing  theta  Inatrumantt. 
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SEXTANTS. 


5224.  Sextant,  ilariuer’s,  gun  metal,  mc.'isuring  angles  up  to 
130  degrees.  Radius  6  in.,  graduated  on  solid  silcer 
to  20  minutes,  vernier  reading  to  30  seconds,  Clamp 
and  Tangent  Screw  to  vernier.  Mounted  reading  lens. 

1  plain  sighting  tube,  1  inverting  telescope  (power  about  6 
diam.),  2  neutral  glasses  for  telescope,  7  neutral  glasses 
to  sextant. 

Instrument  complete,  with  adjusting  key  and  screw  driver, 

in  polished  mahogany  Case  with  Lock . ouch  $ 

5224  B.  Hextant,  ilariner's,  as  described  under  No.  5224,  but  with 

adjustable  telescope  holder.  Instrument  complete,  as  above  » 

5224 C.  Sextant,  Mariner's,  gun  metal,  measuring  angles  up  to 
130  degrees.  Radius  6  In.,  graduated  on  solid  sifter 
to  20  minutes,  Vernier  reading  to  30  seconds,  Clamp 
and  Tangent  screw  to  vernier.  Mounted  reading  leus. 

1  plain  sighting  tube,  1  Inverting  telescope  (power  about  C 
diam.),  1  star  telescope  ;  2  neutral  glasses  for  telescope, 

7  neutral  glasses  to  sextant. 

Instrument  complete,  with  adjusting  key  and  screw  driver, 
in  polished  mahogany  Case  with  Lock . « 

5224  D.  Sextant,  Mariner's,  as  described  under  No.  5224C,  but  with 

adjustable  telescope  holder.  Instrument  complete,  as  above  n 

We  have  special  apparatus  for  testing  sextants  of  any  make  lor  eccentricity  and  errora  of  g radii* 

atlon,  and  as  large  manufacturers  of  sextants,  have  the  best  facllltlei  tor  repairing  theao  Inatrumanta. 


For  Artificial  Horixons,  see  page  346. 
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5226.  Sextant,  high-grade,  ^un  metnl,  measuring  angles  up  to  145 

degrees.  Radius  0  in.  Graduated  on  %olid  silztr  to  10 
minutes,  vernier  reading  to  10  seconds;  mounted  read¬ 
ing  lens,  Clamp  and  Tangent  Screw  to  vernier.  1  sight¬ 
ing  tube,  1  star  telescope,!  inverting  telescope  with  two 
e3'epiece8,  magnifying  powers  6  and  12  diam.;  7  neutral 
glasses  to  sextant,  ^  neutral  glasses  for  telescopes,  adjust¬ 
able  telescope  holder. 

Instrument  complete,  with  adjusting  key  and  two  screw¬ 
drivers,  in  fine  polished  mahogany  Case  with  Lock  .  .  each  $ 

5227.  Sextant,  Surveying,  of  gun  metal,  as  made  by  us  for  the  U.  S. 

Navy;  measuring  angles  up  to  145  degrees.  Radius  6  im 
Graduated  on  solid  silter  to  20  minutes,  vernier  reading 
to  80  seconds ;  mounted  readinglens,  Clamp  and  Tangent 
Screw  to  vernier.  1  sighting  tube,  1  star  telescope,  1  inverting 
telescope,  magnifying  power  6  diam.,  7  neutral  glasses  to 
sextant,  2  neutral  glasses  for  telescope,  adjustable  telescope 
holder. 

Instrument  complete,  with  adjusting  key  and  two  screw¬ 
drivers,  in  polished  mahogany  Case  with  Lock  ....  « 

We  have  apeclal  apparatua,  for  teatlno  aextanta  of  any  make  for  eccentricity  and  errora  o1 
graduation, and  aalargemanufacturera  of  aextanta.have  the  beat  facllltiea  for  repairing  theae  Inatrumenta. 


ARTIFICIAXi  HORIZONS. 


6250.  Mercurial  Horizon,  aa  made  by  us  for  the  tJ.  S.  Navy. 

Bronzed  brass  roof,  3}  X  X  4^  in.  high,  fine 
plane  glasses  X  4^  in.,  iron  mercury  bottle  with 
threaded  stopper  and  funnel  top.  Iron  mercury 
trough  with  thread  for  funnel,  and  lip.  Polished 
mahogany  Cose,  with  carrying  strap.  Complete, 
with  Mercury . each  $ 


5251.  Hedecting  Hori2on,  black  glass,  accurately  ground  plane 
surface  3|  in.  diameter,  mounted  in  bronzed  brass  frame, 
with  three  leveling  screws,  fine  graduated  adjustable 
spirit  level  in  bronzed  metal  mounting,  polished 
mahogany  Case . each  $ 
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ivri:M>'G  co:>rpAss  akd  clinomkveu. 


5280.  Mining  Compass  aud  Clioometer,  Compass  graduated  to 
lialf  degrees,  suspended  in  a  frame  with  hooks  by  a 
universal  joint  (gimbal),  needle  about  3  in.,  with  stop. 
Clinometer,  aluminum,  7  in.  diameter,  graduated  to 
half  degrees,  with  books  and  plumb  bob,  screws  for 
cord,  brass  stop;  in  chamois-lined  leather  filing  Case  .  each  ? 

5280  B.  Station  bucks . . . per  pair 

6280  C.  Water-proof  cord,  80  feet,  on  reel . 


Mining  Compass  and  Clinometer  in  use. 


MIXtXG-  LAMP  A2nTJ  PLUMiVIET. 


5235. 

528G. 


6293. 


Xo.  5280. 

One  Plummcl.  uboiit  Ci  in.;  iu  mahogany  Box  with  strap,  cHcb  ^ 

Two  Plummets:  in  mahogany  Box  with  strap . pair 

'i'hisi.'4.'\]ari;'ebr.'iss  Dummec  it  in.  diameter.  6^  in.  lonp.  Tsith 
point,  wcicli:  about  30  oz.,  moiintecl  in  gimbal  witli  chains 
for  suspcntlinj;.  Tlie  upper  part  is  hollow,  for  oil.  and  proritlod 
^Tith  a  burner,  formin;;’  alamp.  The  sight  is  taken  to  center  of  flamu. 


mXEK’S  COMPASS 

OK  IXPPING  NEEOLK. 


No.  5293. 


iliner’s  Compass  or  Dipping  Needle,  3J  in.,  needle  about 
3  in.,  with  stop,  glass  and  morocco -finished  brass 
covers  on  both  sides;  with  Directions . each  $ 


SURVEYING  COMPASSES 


In  Survcring  Compasses  tho  East  an<l  West  lettcrinu  is  reversed  from  its  position 
on  tho  njap-  This  is  becanso  the  needle  is  the  lixed  point  while  tho  compass  box  is 
revolved  in  dircciinu  the  Kiulits  to  the  object  observud.  For  instance,  in  si^htint?  a  point 
situated  N-  W.  tho  needle  nlll  point  N.  E..  but  it  ^villcorrectlj’  read  X.  W.  iu  accordance  with 
tho  lino  actually  sighted,  because  the  East  unadrant  is  marked  West. 


N5308.  Large  Surveying  Compass,  bronzed,  graduated  to  half 
degrees,  numbered  in  quadrants,  needle  about  5  in., 
plate  14  in.,  graduated  sights,  two  spirit  levels;  with 
VARIATION  PLATE  reading  to  minutes,  and  out- 
keeper  (tally  register).  Ball  joint  and  socket 
(No.  C348-*i,  page  351)  for  Jacob  staff  mounting;  in 
polished  mahogany  Case  with  handle . each  $ 

N5310.  do.  do.  needle  about  G  in.,  plate  IG  in.,  •< 


The  Snrvonng  Compasses  Nos.  N5308  and  N53I0  represent  tho  latest  type  of  these 
instruments,  which  we  have  improved  in  many  features. 

The  compass  box  is  sunk  dush  with  the  plate  instead  of  projecting  above  it.  The 
graduations,  to  half  degrees,  are  on  a  raised  ring  and  tho  needle  is  of  oar  improved 
pattern.  One  of  the  detacbablo  sights,  tho  window,  is  graduated  and  provided  with  a 
sliding  crosspiece  for  moasuriug  vertical  angles. 

Tho  variation  of  the  noodle  is  set  off  by  a  capstan-head  pinion.  The  vernier  of 
the  variation  arc  rends  to  minutes-  With  these  compassos  we  furnish  adjusting  pins  of 
phosphor  bronze,  which  do  not  disturb  the  needle. 

Nos.  N5308  and  N  5310  fit  on  Jacob  staff  No.  5350  and  tripod  No.  5856  A.; 
sec  page  352. 


SURVEYIXa  COMPASSES. 


No.  5320. 


5320.  .Surveying  Corapaaa,  with  folding  sights,  graduated  on 
raised  ring  to  degrees,  VARIATION  PLATE,  two  spirit 
levels,  bull  joint  and  socket  (No.  5348-2,  page  351) 
for  Jacob  stall  mounting,  needle  about  3V  in.;  in 

polished  mahogany  Case . each  $ 

5321A.  do.  do.  like  No.  5320,  but  needle  about  4  in.,  and 
with  fore  and  bock  sight?,  ball  joint  and  socket 
(No.  6348-3,  page  351);  iu  polished  mahogany  Case.  •«  $ 

5322A.  do.  do.  like  No.  6320.  but  needle  about  4J  in.,  ring 
graduated  to  half  degrees,  and  with  foro  and  bock* 
sights,  ball  joint  and  socket  (No.  5348-3,  page  361); 
in  polished  mahogany  Case .  *»  $ 

Compasses  Nos.  ^3:^0  to5S22A  sro  well  constmetod,  and  worlitnanship  and  material 
are  of  the  best.  The  variation  of  the  needle  is  set  off  by  a  cnpstnn-hend  pinion,  n'he 
vernier  of  the  variation  arc  readii  to  5  minutes.  With  these  compasses  we  famish 
adjnsting  pins  of  phosphor  bronze  which  do  not  disturb  the  needle. 

Sewed  leather  Sling  Case  In  place  of  mahogany  case. 

for  Compasses  3  8^  4  4^  in. 

extra . each  S 

No9.  5320  to  5822A  fit  on  Jacob  staff  No.  5350  and  tripods  Nos.  5352  and  5360. 


5332.  Surveying  Compass,  graduated  on  raised  ring  to  degrees, 

■with  folding  sights,  2  spirit  levels,  ball  joint  and  socket 
(No.  6348-2,  page  861)  for  Jacob  staff  mounting,  neecllc 
about  3  in. ;  in  mahogany  Case . each  $ 

5333.  do.  do.  needle  about  3i;  in  mahogany  Case  .  .  *♦ 

5334.  do.  do.  «  *«  4  «  ball  joint  and  socket 

(No.  5348-3,  page  351);  in  mahogany  Case .  *< 

5336.  Surveying  Compass,  like  No.  5332,  but  ■without  spirit 
levels,  needle  about  8  in.,  ball  joint  and  socket 
( No.  6348-2,  page  861);  in  mahogany  Case .  « 

Nos.  •').’i3l4  to  6336  fit  on  Jacob  staff  No.  0350  and  tripods  Nos.  6862  and  5360. 


For  Leather  Cases  in  place  of  mahogany,  see  page  349. 
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S340.  Geologist's  Compass,  aluminum,  folding  brass  sights.  Raised  compass 
fine  graduated  to  degrees,  variation  plate  reading  by  vernier  to  5 
minutes.  Improved  needle  about  2^  in.  with  stop,  jeweled  center.  Beveled 
ring  on  compass  bo.v,  graduated  to  degrees  and  numbered  in  quadrants,  with 
sighting  mark  at  each  quadrant,  and  knurled  edge  for  revolving  in  azimuth. 
Pendulum  clinometer  graduated  to  degrees  for  00  degrees  in  each  direction. 
B:iflc4x4  in.,  all  four  edges  beveled;  two  edges  graduated  as  a  protractor,  one 
edge  graduated  to  inche.s  and  eighths,  representing  cl»ains  on  scale  of  1  inch  to 
1  mile,  the  other  edge  graduated  to  inches  and  tenths.  Two  spirit  levels  on  the 
base.  A  diagram  of  township  numbering  on  under  side  of  base.  Instrument 
complete  with  ball  joint  and  socket  No-  0348-5  for  Jacob  staff  mounting; 
in  sewed  leather  Case  with  si  julder  strap . each  $ 

Tliij  (leologiat’a  Co!np.i9fl  is  nsed  larecly  in  topoernpbical  work.  It  is  light  anti 
jiortablt-.  'i'ho  vari.'xtion  of  ihe  n^-edlo  is  set  off  by  revolving  tho  rnised  compass  ring  by 
means  of  a  slnttej  screw  projecting  through  tbo  side  of  the  compass  bos.  which  serves 
.nlao  as  fict  screw.  The  beveled  ring  can  be  u.^ed  for  turning  right  angles  or  for  sighting 
vertical  angles  by  placing  the  edge  of  tbo  baso  on  a  level  siirfaco.  Compass  fits  on  Jacob 
staff  No.  6350  and  tripods  N'os.  5352  and53CO. 

BALL  JOINTS  AND  SOCKETS  FOR  JACOB  STAFF  MOUNTING. 


Illu.atrafion  about  K  size. 


5348.  -1 

eacli 


JACOB  STAPF  AND  TB IPODS 


5350.  Jacob  Staff,  54  in.,  hardwood,  iron  shoe.  Weight  about  2  lbs  each  S 

5352.  Tripod,  split, -with  brass  staff  head  for  light  compasses, 

hand  levels,  etc.  Weight  about  4  lbs  »» 

6366  A.  Tripod,  hardwood,  with  brass  staff  head  for  compasses 

Nos.  N5308  and  N5310.  Weight  about  5A  lbs  <* 

6360.  Telescoping  llctal  Tripod,  brass,  black  enamel  finish, 
head  and  points  nickclplated,  brass  Jacob  staff 
bead,  for  compasses,  clinometers,  hand  levels,  etc. 

Length  closed  10^  in.,  extended  00  in.  Weight  about  3  lbs  “ 
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POCKET  TRAuS'SITS  (after  BRUNTON). 


No.  G368-1. 

5368-1.  Pocket  Transit  (after  Brunton),  aluminum.  Cover  with 
Hue  mirror  and  center  line,  hinged  brass  peep  sight  and 
sighting  point.  Raised  compass  ring  graduated  to 
degrees,  numbered  in  quadrants.  Variation  plate  gradu¬ 
ated  to  degrees.  Variation  set  by  pinion  with  slotted 
head.  Improved  needle  about  2^in.  with  jeweled  center 
and  automate  .stop.  Clinometer  arc  graduated  to  de¬ 
grees,  reading  by  vernier  on  clinometer  arm  to  6  minutes. 
Sensitive  spirit  level  to  clinometer  arm.  Instrument  Case, 

Miade  of  solid  aluminum  casting,  measures  2^'X24Xl  in. 
and  weighs  about  8  oz.  With  Directions . each  $ 

5368-2.  PneUc-t  Transit  (after  Brunton),  like  No.  53G8-1,  but 

compa.ss  ring  numbered  0  to  . . * 

5368S.  Sewed  Leather  Sling  Ca.sc  for  No.  5368-1  or  -2 . •• 

5368J.  Special  hall  joint  and  socket  for  mounting  pocket  transit 

No.  53C8-1  or -2  on  tripod, . •• 


The  Pocket  Transit  (after  Brunton)  combines 
the  principal  features  of  a  sighting  compass,  pris¬ 
matic  compass,  hand  level  and  clinometer.  It  is  an 
accurate  and  convenient  instrument  for  topographic 
and  preliminary  snrveys  of  all  kinds.  The  variatiem 
is  setoff  by  revolving  the  raised  compass  ring  by 
means  of  a  slotted  pinion  projecting  through  a  corner 
of  the  compass  bOL. 


No.  5308  J.  fits  Jacob  staff  No.  5350  and  tripods  Nos,  5352  and  5300. 


For  Tripod  for  Pocket  Transit,  see  No.  6360,  page  362, 
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STADIA  HAND  TRANSITS. 


No.  NoSTB. 


VlM'curance 


of  fU'Ul 


No. 

(Taking  compass  bearings.) 

N5376.  Stiidia  Hand  Transit,  acbromaiic  terrestrial  lele.scojje.  10  in.. 

object  glass  1  in.,  magnifying  pou-cr  about  12  diam.,  witli  cross 
hairs,  and  fixed  stadia  bairs  ratio  1:100,  folding  eiglils.  Im¬ 
proved  spiral  focusing  arrangement.  Clinometer  and  Altimeter 
formed  by  accurately  balanced  .«ensitive  weighted  ring  with 
automatic  stop,  gives  vertical  angles  to  single  degree.s,  up  to 
45°  both  ways,  and  slopes  in  feet  per  100  feet  horizontal,  or 
centimeters  per  meter.  Compass  2-J  in.,  graduated  on  silvered 
raised  ring  to  single  degrees,  variation  plate  set  by  capstan- 
head  pinion,  improved  needle  with  jeweled  center,  2  spirit 
levels.  Folding  ball  joint  and  socket.  No.  6348-2F.  page  851. 
Adjusting  pin  of  phosphor  bronzc(which  will  not  disturb  tbe 
needle)  for  setting  variation  plate;  in  velvet-lined  Case,  .  .each  $ 
5376S.  Stadia  Hand  Transit,  like  N  0376  but  in  velvet-lined  sewed 
leather  Case  with  shoulder  strap . each 


5375  L.  Micrometer  Leveling  Attachment . . 

The  Improved  Stadia  Hand  Ti-nnsit  is  an  ideal  instrument  for  Preliminary  Surveying, 
being  strongly  made,  vory  compact,  and  weighing  less  than  three  pounds.  It  is  used  for 
measuring;  Vertical  Angles,  Horizontal  Angles,  (Compass  Sorveys],  Gmdoa  and  Slopes 
(in  pur  cent,  or  degrees},  and  Distances. 

Resultsnre  obtained  with  far  greater  accuracy  and  in  less  time  than  with  any  similar 
portable  instruinent,  Tor  the  Engineer,  Itoad  iluilder  or  Surveyor  who  wants  results 
quickly  and  with  a  fair  degree  of  accuracy,  the  Stadia  Hand  'Pransit  fills  every  reriuive- 
lUent. 

In  measuring  vertical  angles,  the  sighted  object  and  the  two  scale  readings  (slopes 
and  degrees'  appear  together  in  tbe  field  of  view  (see  cut).  Compass  bearings  can  be 
digbted  by  the  telescope  on  level  ground  or  by  tbe  folding  sights  on  sloping  ground. 

The  f.evcling  Attaebnient  ad^  considerably  to  tbe  accuracy  of  the  Stadia  Hand 
Transit,  c-spocially  wiien  sighting  at  long  range. 


Fo**  Flexible  (Pocket;  Leveling  Rods,  see  page  403, 
For  Jacob  SUM  and  Tripods,  see  page  352. 


—  355  — 


*!» 


PRISMATIC  COMPASSES. 

Prismatic  Com padaon  permit  of  observation  of  the  nin(;nctic  nzi ninth  of  o))jectHnot  in 
tho  plane  of  the  observer.  The  object  by  means  of  the  wire  of  the  dittht  vano.  is  vortical ly 
prujci'tcd  to  tho  piano  of  observation,  bo  that  anffles  are  observed  in  one  plane,  ns  if  laid 
down  on  a  man.  Acctimey  can  bo  increased  by  repeating  the  observations  and  taking 
tlu  ir  mean,  or  by  buckeighting. 


ad  CoinpaBH. 


No.  5400. 


ad  Clinomotor. 


5400.  Prismatic  Compass,  Clinometer  and  Altimeter,  bronzed 
case.  Compass  dial  2^  in.  diameter,  graduated  to 
half  (legret'S,  jeweled  center,  automatic  stop  and 
.spring  check.  Hinged  sight  vane  with  vertical  wire. 

Gravity  Clinometer  and  Altimeter  formed  by  ac¬ 
curately  balanced,  sensitive,  weighted  disc  2*  in. 
diameter,  with  slop  and  spring  check,  giving  angles 
of  elevation  or  depression  in  half  degrees  and  slopes 
in  inches  per  yard.  Tho  inclination  is  rend  under 
the  hair  line  on  the  cover  glass.  The  compass  is  rend 
by  the  lens-front  prism  which  is  adjustable  for  focus. 
Fiducial  edge  for  clinometer.  Plain  tubular  handle 
(No,  .'5348-6,  page  351),  for  mounting  on  staff.  With 
Directions . each  $ 

5400  S.  Prismatic  Compas.«,  like  No.  5400  but  in  sewed  leather  sliug 

Cose . M 

5400M.  I’risDiatic  Compass.  Clinometer  and  Altimeter,  like  No. 

.'5400,  but  clinometer  giving  slopes  in  centimeters  per 
meter . . 

5400M$. Prismatic  Compass,  No.  5400M  but  in  sewed  leather  sling 
Case . . 


For  Folding  Ball  Joint  and  socket  No.  B348-2F  in  place  of 

tubular  handle  No.  G348-6  . add 


For  Jacob  Staff  and  Tripods,  see  page  362. 
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COMPASSES, 


5411.  Hutchinson's  Prismatic  Compass,  3  in. ,  bronzed,  of  improved 
pattern,  ne.arly  enclosed  top,  lloating  card  dial  graduated  to 
half  degrees,  jeweled  center,  automatic  stop  and  spring 
check,  sight  vane  with  veniral  wire;  in  strong  leatlier 

pouch  with  belt  loop;  with  Directions . each  S 

541 1  S.  Hutchinson’s  Prismatic  Compass  ICo.  O-lll,  but  in  sewed 
leather  sling  Case . . .  S 


6420.  Prismatic  Compass,  3|iD.,  floating  aluminum  ring,  graduated  to 
half  degrees,  jew’elcd  center,  automatic  stop  ancTspring  check, 
hinged  sight  vane  with  vertical  wire  and  sliding  mirror,  which  can 
be  reversed  to  face  upwards,  or  downwards  when  sighting  objects 
much  above  or  below  the  borizontal  plane,  dark  glasses  for  observing 
the  sun’s  magnetic  azimuth;  with  adaptor  for  Ball  joint  and  socket; 
with  Directions . each  S 


5420  S.  Prismatic  Compass.  No.  5420  but  in  sewed  leallicr  sling  Case  $ 


Ball  joint  and  Socket  for  No.  5420  (No.  5348-2,  page  351.)  .  .  .  extra  $ 
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No.  5430. 


5430.  Prismatic  Compass,  2  in.,  liquid,  with  floating  dial, 
radium  luminous  graduations  aud  figures  for  night 
observations.  Compass  ease  has  notches  for  align¬ 
ing  it  on  the  Plane  table  or  map.  Instrument  in 
strong  leather  sling  Case  with  belt  loop  and 
Directions . each  $ 

5435.  Prismatic  Compass,  dry,  with  floating  dial,  similar  to 

No.  5430,  but  not  luminous . each  $ 

Theae  are  very  compact  and  accorate  instruments.  'While  mainly  intended  for 
military  use,  they  can  also  be  recommended  to  the  traveler,  eto, 


No.  5453. 

5452.  Pocket  Compass.  in.,  brass  case,  pull-off  cover,  folding 

siiThts,  metal  dial  graduated  to  2  degrees,  edge-bar  needle 
with  jeweled  center  and  stop . each  $ 

5453.  do.  do.  2J  in.  .  ■ . . 


5447.  do.  do.  do.  22  in. 


6440.  Bronzed  Pocket  Compass,  2J  in.,  pull-olf  cover,  metal 
dial  graduated  to  degrees,  folding  sights,  edge  barnec-cllc 
with  jeweled  center  and  .stop . eaeli  $ 


5446.  Bronzed  Pocket  Compass,  2  in.,  watch  pattern,  folding 
sights,  graduated  to  2  degrees  on  raised  ring,  needle 
with  jeweled  center  and  stop . 


No.  6441. 


No.  5440. 


5441.  do.  do.  do.  3  in, 


iMiM 


COMPASSES  WITH  CLHSTOMETEK. 


as  Comiias:]  ^o.  54G0.  as  CliQometer. 


5460.  Bronzed  Siplit  Compass  and  Clinometer,  2V  in,  diameter, 
graduated  to  degrees,  numbered  in  quadrants,  bar  needle  with 
stop.  The  sights  are  connected  by  a  bar  across  the  top. 
which  when  turned  down  serves  as  fiducial  edge  for  the 
clinometer.  The  clinometer  is  graduated  to  give  slopes 
in  inches  per  yard  and  in  degrees.  This  is  a  very  practical 
instrument  for  taking  angles,  bearings,  slopes,  altitudes,  etc. 
Its  lightness  and  small  size  add  to  its  usefulness.  In  polished 


maliogany  Case . each  S 

5461.  do.  do.  do.  do.  3  in. diameter  *» 


1^0  AT  COMPASSES. 


K  A  E  Dry  Compasses,  flat  card  dial,  jeweled  center,  brass  bowl  hung 


in  gimbals;  in  mahogany  slide-lid  box. 

5495.  Boat  Compasa,  dial  2  in.,  box  8|  X  8|  in . each  d 

8496.  »  •<  ..  8  »  ••  4i  X  4^  «  » 

6497.  "  «  ..  4  «  «  8^  X  6^  ••  « 

6498.  «•  -  „  0  it  «  X  7|  «  * 


For  Liquid  compasses.  Binnacles,  Peloruses,  etc. 
see  our  Catalogue  of  Nautical  Instruments. 
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SPECIAL  POCKET  COMPASSES 


\£  Cf/fX 


5602.  Military  Compass,  3x8  in.,  needle  2  in,,  with  jeweled  center 
and  automatic  stop,  graduated  on  raised  nielal  ring  to 
decrees,  numbered  0—3G0;  polished  maliogany  ca^cwilli 

flighting  line  on  lid . . . g 

5602  C,  Military  Compass,  like  No.  5603,  but  with  Clinometer 
5602  X.  Military  Compass,  like  No.  5C02,  but  numbered  in  quadrants 
5602^.  Military  Compass.  like  No.  5602,  but  S|X8i}  in.,  needle 

in,,  numbered  0  360  . 

5602jX.  Military  Compass.  like  No.  6602^,  numbered  in  quadrants 


Watch  Pattern,  Hunting  Case. 


No.  6610. 


5611. 


5610.  Pocket  Compass,  1}  in.,  watch  pattern  hunting  case,  nickel 

plated,  Singer  Pearl  Dial,  edge  bar  needle  with  jeweled 
center  and  stop . each  $ 

5611.  Pocket  Compass,  2  in,,  watch  pattern,  exceptionally  thin 

hunting  ease,  gun  metal  finish,  etched  metal  Dial,  black 
and  silvered,  graduated  every  6°,  numbered  every  20° 
from  0  to  860°,  edge  bar  needle  with  jeweled  center  and 
stop.  Badium  luminous  indicators  for  night  observation  <( 


No.  5612.  No.  6613.  No.  5625. 


561 2.  Pocket  Compass,  nickel  silver,  watch-pattern  bunting  case, 

in.,  floating  dial  graduated  every  0  nnmberecTevery 
16'^  from  0  to  860*^.  Jeweled  center  and  stop . each  $ 

5613.  Pocket  Compass,  nickel  silver,  watch-pattern  hunting  case; 

in,,  etched  meinl  dial  .silvered  and  graduated  every  6°, 
numbered  every  16®  from  0  to  300®.  Edge-bar  needle, 
wcigliicd  at  north  end,  with  jeweled  center  and  stop  .  .  each  S 


561 2  R.  Pocket  Compass,  like  No.  5012,  but  with  radium  luminous 

indicators  for  night  observation . each  $ 


661  3  R.  Pocket  Comjjass,  nickel  silver,  watch-pattern  hunting  case, 

1}  in.,  metal  dial,  silvered,  and  graduated  every  2°, 
numbered  in  quadrants  every  10®.  Edge-bar  needle, 
weighted  at  end;  with  jeweled  center  and  stop.  Radium 
luminous  indicators  for  night  observation . each  $ 


POCKET  COMPASSES. 


WATCH  PATTERN,  OPEN  FACE. 


No.  N  5622.  No.  5623.  No.  5625. 

N6622.  Pockot  Compass,  open  face,  nickel  .silver  case,  If  in.. 

floating  dial  graduated  every  5°.  numbered  every  15° 
from  0  to  360°;  with  jeweled  center  and  slop . each  $ 

5623.  Pocket  Compass,  open  face,  nickel  silver  case,  If  in.,  etched 
metal  dial,  silvered,  graduated  every  6°,  numbered 
every  15°  from  0  to  300°.  Edge  b.ir  needle,  weighted 
at  north  cod  ;  with  jeweled  center  and  stop . each  $ 

5625.  Pocket  Compass,  like  No.  6623,  but  flat  nnedlc,  with  jew- 

eled  center  and  stop . each  S 


No.  N  6022  R.  No.  5628.  No.  6629. 

N  6622 R.  Pocket  Compass,  like  No.  N  5622,  but  vrith  radium 

luminous  indicators  for  night  observation . each  3 

5628.  Pocket  Compass,  open  face,  in.,  with  knob  and  riug, 

black  finish,  card  dial  graduated  every  6®,  numbered 
every  16°  from  0  to  300°.  Flat  needle  without  stop  ; 
jeweled  center . each  $ 

5629.  Pocket  Compass,  like  No.  5623,  but  without  knob  and  ring,  each  $ 


HAND  LEVELS. 


5700. 

5701. 

5702. 


Lofke’s  Iliind  TiOvel.  nickel  silver,  with  draw  to  eyepiece, 

5  ill.;  in  leather  pouch . each  $ 

Locke’s  Hand  r.evel,  Brass  with  draw  to  eyepiece,  5  in.;  in 

Jeaiher  pouch .  “ 

Locke’s  Hand  Level,  Brass,  plain,  5  in.;  in  leather  pouch  .  »i 
Noa.  riTOO-TiTO  1  have  maenifTing  lens  for  the  bubble  at  the  end  of  the  draw. 


BiauTam,  showing 
t'ubble  in  held  of  view. 


No.  5703. 


5703.  Iv  d;  E  Patent  Hand  Level,  brass,  square  tube,  5  in.; 

in  leather  pouch, . each  ^ 

!n  No.  6T03  the  reflector  ia  a  narrow  priamoid.croaaine  the  middle  of  the  flelilof  view, 
so  that  tlib  field  apneara  on  both  sides  of  the  reflected  bubble,  aa  .qhown  in  the  above  din- 
Aa  tbo  lower  surface  of  the  tnbe  Ks  flat  and  parallel  to  the  axis  of  the  apirit  level, 
thia  band  level  can  be  used  also  aa  a  contact  level. 

The  Hand  Level  is  a  itrent  help  in  chaining  accurately  and  qnicklr- 


STADIA  HAND  LEVEL  (Telescopic). 


Appearance  of  field-  No.  5348-2.  No.  5375  L.  (J  size) 

N570G.  Stadia  Hand  Level,  telescope  10  in.,  stadiahairs  fixed,  ratio 
1:100,  ohject-glaas  1  in.;  magnifjinc  power  about  7 
diameters;  with  ball  joint  and  sot^et,  (No.  5348-2, 
page  351);  in  plain  morocco  Case . each  $ 


5706S.  Stadia  Hand  Level,  like  No.  N5706,  but  in  leather  Sling  Case  “ 

5375L.  Micrometer  Leveling  Attachment  for  Nos.  N5706  and  570GS  «» 

The  Stadia  Hand  Level  has  an  achromatic  orectinir  ]0-inch  telescope  with  l>inch 
objective.  The  objective  is  drawn  out  for  focusing  anci  the  eyepiece  ia  adjostable  for 
definiiur  the  .stadia  hairs.  I'his  instrament  will  be  found  ver^  useful  for  preliminary 
.aurveyu.  crosn-.suctioning,  railroad  construction  work,  exploration  of  streams  for  water 
power,  etc.  When  set  on  a  stalTor  tripod,  a  fairly  accurate  line  of  levels  can  be  ran- 
It  is  easily  carried,  as  it  weighs  scarcely  I'-i  pounds.  In  connection  with  a  flexible  leveling 
rod  it  constitutes  a  good  outfit  for  preliminary  work,  on  account  of  its  light  weight 
and  ease  of  manipulation. 


For  Flexible  Leveling  Rods,  see  page  403. 


ABNEY  LEVELS. 


5710.  Abney  Kellecting  Level  or  Pocket  Altimeter,  5  in. ,  improved.  ^\  ith 
arc  graduated  to  degrees  for  00'^,  vernier  reading  to  10  minutes, 
gradients  1:1  to  1:10  in  both  directions;  in  plain  leather  case  with 

belt  loop, . each  $ 

5710S.  Abney  Level  No.  5710,  but  in  sewed  leather  Sling  Case  .  . 


6710  P.  Abney  Reflecting  Level  or  pocket  Altimeter,  5  in.,  improved,  with 
arc  graduated  to  degrees  for  00'^,  vernier  reading  to  10  minutes, 
also  per  cent  of  angle  reading  to  5%  from  0  to  100%  in  both 

directions;  in  plain  leather  case  with  belt  loop . each  $ 

5710PS.Abney  Level  No.  6710P,  but  in  sewed  leather  Sling  Case  “ 


571 1.  Abaev  Reflecting  Level  or  Pocket  Altimeter,  6  in.,  arc  graduated 
like  No  G710,  bar-needle  Compass  Ig  in.,  ball  joint  and  socket  No. 
6348-1  for  Jacob  staff  mounting;  in  plain  leather  cose  with  belt 

loop, . each  S 

671 1  S.  Abney  Level  No.  5711  but  in  sewed  leather  Sling  Case  .  .  « 


MlCROl^rETER  EEVELINO 
ATTACHMENT. 

5714.  Micrometer  Leveling  Attachment  (for 
Abney  Levels,  etc.)  bronzed  brass,  in 
leather  Cose . each  $ 


For  Stadia  Hand  Transit,  see  page  354. 
For  Flexible  Leveling  Rods,  see  page  403. 
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5713  D.  Topographic  Abney  Level,  arc  in  degrees . each  $ 

5713  P.  do.  do.  do.  arc  in  per  cent  of  grade  .  .  «* 

571 3  C.  do.  do.  do.  chainage  correction  arc  .  .  •« 

5713T.  do.  do.  do.  topographic  arc . . 

E.Ttra  Limbs  with  single  graduations . •« 

E.xtra  Limbs  with  any  two  graduations,  to  order  only . •• 

5713j.  Topographic  Trailer  Tape . «• 

The  K  &  E  Topneraphio  Abney  Level,  as  made  by  ns  for  the  TJ.  8.  Forest  Service,  is 
an  improved  form  of  Abney  I.evel.  It  is  larser  than  an  ordinary  Abney  Level. 

The  'ropoeraphic  Trailer  Tape  is  a  steel  tape  K  in.  in  mdth  and  abont  214  chains  in 
lenctfa.  On  one  side  it  has  etched  (tradnations  every  link  for  the  first  two  chains  and 
bra^is  sleeves  at  tlie  zero,  one-chain  and  two-chain  mark.  13eyODd  the  two-chain  mark 
er:tcnds  n  trailer  with  graduations  proportionated  to  the  graduations  of  the  Topographlo 
Arc. 

In  using  the  Topographic  and  Trailer  Tape,  take  a  slope  reading  on  the  Arc  and 
with  iho  iraiitT  lapo  measure  on  the  slope  two  chains  and  as  many  graduations  on  the 
trailer  us  the  arc  reading  shows.  This  distance  measured  on  the  slope  equals  a  horizontal 
distance  of  two  chains. 

For  very  steep  slopes,  the  reverse  side  of  the  tiipe  is  nsed,  This  side  of  the  tape  has 
etched  graduations  every  link  for  one  chain.  Beyond  ibe  one-chain  mark  extends  a  long 
trailer  which  is  n^ed  to  measure  the  distance  v-bich  corresponds  to  the  horizontal 
distance  of  one  cha  n. 


MILITARY  CLTlSrOMETEE. 


6721,  Military  Clinometer  as  made  by  us  for  the  "U.  8.  Army, 
bronzed  case  2}  in.  diam.,  sensitive  gravity  (pendulum)  clin¬ 
ometer,  graduated  45®  in  both  directions  to  single  degrees, 
numbered  at  every  5  degrees,  with  automatic  stop;  in  sewed 
leather  Case  with  belt  loop;  Directions . each  $ 

The  scale  reading  and  the  sighted  object  are  seen  simultaneously  (see  cnt).  The  in¬ 
strument  has  a  fiducial  edge  (foot)  for  use  as  a  contact  clinometer  and  a  wire  loop  for 
attaching  a  carrying  strap. 


—  :i6(>  — 


FAVORITE  FARM  LEVEE. 


Our  Improved  Favorite  Farm  Level  Xo.  5691  is  designfMl  to  meet  Ibe 
demand  for  a  reliable  and  durable  instrument  at  a  price  within  the  reach  ol 
every  Farmer,  Landscape  Gardener,  Builder,  Roadmakor,  etc.,  t')  -whom  it  wi]] 
prove  very  useful  in  draining,  ditching  and  roadwork,  and  for  laying  out  ana 
terracing  parks,  gardens,  farm  lands,  etc. 

It  is  sturdy  and  simple  in  construction,  so  that  it  will  remain  in  adjust 
ment  and  withstand  the  wear  of  daily  use  for  a  long  period  of  lime  without 
requiring  attention. 

The  jminted  Description  of  the  Instrument  and  jdain  Directions  for  its 
Use  are  free  from  technical  terms  and  written  expressly  for  those  who  are  not 
surveyors.  By  following  these  instructions,  good  results  can  easily  be  obtained 
even  by  those  who  have  had  no  professional  training  and  ^vho  arc  not  familiar 
with  land  surveying. 


5691.  Favorite  Farm  Level.  Telescope  10  in.,  with  good 
lenses, showing  objects  ercctjMagnifying  Power  about 
8  diameters;  with  cross  hairs;  spirit  level  to  telescope, 
graduated  on  the  glass  ;  horizontal  circle  graduated  to 
single  degrees  and  numbered  from  0  to  360  degrees, 
revolving  arm  with  index;  instrument  complete  in 
wooden  box  with  plumb  bob ;  wooden  leveling  rod  6  ft. 
extending  to  9^  ft.,  divided  Into  feet,  inches  and  quarter  Inches, 
with  target;  split  leg  tripod  and  directions . each  $ 
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F7VVOHTTE  FARAt  LEVEL 
with  Tilting  Telescope  and  with  Compass. 


No.  5094. 


5G94.  Favorite  Form  Level  with  Tilting  Telescope  and  Compass. 

Telescope  10  in.,  with  good  lenses;  showing  objects 
erect.  Magnifying  Power  about  8  diameters.  Horizontal 
circle  graduated  to  degrees  and  numbered  from  0  to  8G0 
degrees;  revolving  arm  with  index.  Compass  Needle 
about  in.;  compass  circle  graduated  to  degrees. 

Spirit  Ticvel  on  telescope.  Instrument  complete  iu 
wooden  box,  with  ]nckhook.s  aud  metal  handle,  plumb 
bob,  (G  foot  flexible)  Leveling  flod  No.  63^35  S 
(page  -lOS),  and  split  tripod; . each  $ 


HYPSOMETEll  AXE  GEADEMETEK. 


6724.  HypsomGter  and  Grademcter  ns  manufnclured  by  us  for 
the  U.  S.  Forest  Service;  bronzed  bras^s  case  in., 

sensitive  gravity  (pendulum)  clinometer;  graduated  to 
percentage  of  angle,  from  0  to  50%  for  depre.'^siou  and 
from  0  to  200%  for  elevation.  The  spring  stop  is  re¬ 
leased  by  prc-ssing  knob;  sliding  lock  for  .spring  stop. 

Leather  strap  handle;  with  directions . each  $ 

The  lino  of  night  passes  throngh  the  diameter  of  the  box.  from  a  peep  sight  in  one 
side  to  a  small  Klazed  window  in  the  opposite  aide.  A  segment  of  the  cover,  closed 
transnnrent  cellnloid,  admits  light  to  the  graduations,  which  aro  seen  simultancoasly 
with  ibo  sighted  object. 

This  instrument  was  designed  and  patented  by  Mr.  F.  G.  Plummer  of  the  U.  S. 
Forest  Service. 


PEXTA-PRISM  EAXGE  E^^^^EP. 


6745.  Pentft-Priam  Range  Finder,  mounted  in  metal;  in  Leather 

Case,  with  Directions . each  $ 

1^0.  ST'tS  is  a  pentagonal  prism,  (like  No.  57&'3,  page  370.)  but  the  ocular  side 
has  two  faces,  of  diderent  angles,  one  of  which  is  altoruatoly  exposed  by  shifting  the 
eliding  abutter.  Distances  up  to  over  two  miles  can  bo  dotermiued  from  the  point  of 
observation  with  snfBcient  accuracy  for  many  of  the  requirements  of  tbo  surveyor  or 
military  officer.  Tbo  method  of  using  is  extremely  simple  and  very  easily  acquired 
with  but  little  practice.  Complete  directions  are  furuishod  with  the  instrument.  To 
obtain  the  distance  sought,  the  base  lino,  as  determined  by  the  prism,  is  measured 
and  multiplied  by  60  <^3®).  The  angles  of  tbo  prism  are  ground  so  accurately  tliat  no 
tables  are  required.  Right  angles  are  determined  with  this  prism  with  great  accuracy 
in  the  usual  way. 


TAPE  FOR  MEASURING  THE  BASE  LINE. 

7482Y.  K  &  E  Woven  Tape,  length  20  yards,  graduated  to 

read  1000  yards  by  single  yards . each  $ 

This  Is  a  K  A,  E  Woven  Tape,  3/6  in.  wide,  stout  bent  leather  case,  large  center, 
folding  handle,  all  mountings  nickeiplated,  end  reinforced  with  leather.  The  line  Is  20 
yards  long  and  graduated  on  a  scale  of  1 : 50  to  read  direct  up  to  1000  yards  by  single  yards. 

The  tape  in  its  case  measures  about  3-6/6  x  6/8  in.  and  weighs  about  9  ozs.  Its 
compactness  and  light  weight  make  it  convenient  for  carrying  in  the  pocket. 


IIVMAX'S  PATENT  POCKET  RANGE  FINDER 


No,  5746. 

5746.  Pocket  Range  Finder,  in  leather  case,  with  Directions,  .  .  each  $ 

No  &740  is  a  prismatic  ranee  finder  which  can  be  nsed  to  ascertain:- 
Tiie  difitanoe  of  any  object  by  means  of  a  hliori  base  of  known  lengtii: 

The  distance  of  an  object  oi  known  ai^e  or  heisht,  with  one  observation, 
from  one  position  only  ^ 

The  <listnnce  beiwcfn  two  inaccessible  points: 

Tue  insirumciit  can  also  be  used  i.s  an  optical  scioare  for  setting  ofl  right 
angles  and  for  many  other  similar  purposes. 

The  patent  Pocket  Rnncre  Finder  is  in.  and  weichs  4  oza.  Ilesnlts 

correct  within  h.ave  been  obtained  from  a  10  yd.  base  up  to  2<X)0  yds. 
in  clear  weather.  Facile  use  of  the  instriinient  is  readily  acquired;  no 
technical  knowledge  is  necessary.  Complete  directions  famished  with 
each  instrument. 

MIRTIORS. 


u 


5749.  Adjustable  Folding  Angle  Mirror,  arc  graduated  to  de¬ 
grees  with  Micrometer  screw  reading  to  minutes,  fold¬ 
ing  ebony  Handle;  velvet  lined  morocco  Case,  with 
Directions .  each  $ 

This  iVngle  Mirror  has  the  aclvantnge  that  the  angle  of  the  mirrors  isnntfiTed, 
bat  adjnstabic.  It  is  determinc<l  by  an  arc  graduated  from  zero  to  lOO  degrees,  figured 
in  accordance  with  the  an^le  of  the  sighted  point,  being  conseqneutly  double  the  angle 
of  the  mirrors.  With  this  instrument  oltseis  may  be  laid  down  at  any  angle  up  to  100 
degrees  from  a  given  base,  nnd  di«iances  to  inaccessible  points  may  be  determined  by 
measuring  base  and  angle,  when  distance  base  X  tangent  of  angle.  This  compntatinn 
for  di!itHDco  can  alno  be  worked  out  in  a  yer>*  simple  manner  by  means  of  the  slide  rule. 

This  Angle  Mirror  will  be  found  very  nseful,  not  only  for  the  Surveyor  and  Civil 
Engineer,  but  also  for  the  Millitary  Officer,  Traveler,  etc- 


5750.  Anglo  Mirror,  for  fiuglcs  of  90  degrees. with  smnll  plumhhob, 

which  is  threaded  for  stowing  in  the  handle.  The 
handle  can  be  unscrewed  and  stowed  in  frame  of 
instrument;  in  Pocket  Case . .  .  .  .  .  each  ? 

5751.  Angle  Mirror,  plain,  for  angles  of  90  degrees;  in  }»orkct 

Case  .  .  .  .  • . caf  h 

5762.  Rectangular  Prism,  for  angles  of  90  degrees;  in  Pocket 

Case . . each  A 


5765.  Pentagonal  Pn.sra,  for  angles  of  90  degrees,  with  detachable 

Handle;  in  Pocket  Case . each  •$ 


57G5.  Of  the  five  faces  of  the  prism  two  are  polished  and  open.  The  longer  two  of  the 
other  faces  are  polished  and  silvered  and  covered  hy  the  casing.  The  fifth  (short)  face 
has  no  optical  function.  By  this  novel  optical  construction  the  reflected  immovable 
image  is  much  more  distinct  and  much  better  illominated  than  in  trlangnlar  prisms, 
while  its  li^e  is  about  twice  that  produced  by  the  latter.  These  pentagonal  prisms  are 
therefore,  far  superior  to  triangular  prisms  of  similar  size  and  give  more  accurate  results, 
with  easier  manipnlation. 


KEUFFEL  &  ESSER  CO.  NEW  YORK 


C/liriomelcr  or  Slope  Level,  bronzed,  square  frame  4  in., 
with  silvered  arc  graduated  to  dcgree.s,  vernier 
reading  to  5  miautc.s,  line  a<ljustable  spirit  level 
graduated  on  the  glass;  in  mahogany  Ca.^c . 


No.  r>808. 


5808.  Coinbiued  Level  and  Clinometer,  bronzed,  base  0  in.,  silvered 
arc  in.  diuiueter,  graduated  to  degrees,  vernier 
reading  to  3  minutes,  fine  adjustable  spirit  level  grad¬ 
uated  on  the  glass,  arm  with  clamp  screw;  in 
mahogany  Case . . . each  $ 


Thiaiaavery  practical  level  for  Civil  En^neera,  Architects,  M.ichinists.  Builders 
and  others.  It  can  bo  applied  directly  iu  mounting  machinery,  construction  material 
etc.,  or  it  can  be  used  on  n  straightedge  to  determine  the  alopo  of  ground,  in  laying  rails 
and  for  other  similar  purposes. 


58Q9A.  Exirn  Fine  Adjustable  Level,  iron  base  ISx-lXl  in.. 

spirit  level  9  in.,  graduated  on  the  glass  and  ground 
to  a  scnsitivcocs.s  of  about  20  seconds  of  arc  per  grad¬ 
uation,  weight  about  13  lbs.;  in  hardwood  Case.  .  .  .  each 

'5809B.  do.  do.  iron  base  12x3x1  in.i  spirit  level  C  in., 
graduated  on  the  glass  and  ground  to  a  sensitiveness 
of  about  2S  seconds  of  arc  per  graduation,  weight  about 
5  lbs.,  grooved  base . 

The  levels  Ko.  5800  are  of  the  floest  workmanship,  of  tbo  greatest  preci.siou,  and 
very  eensitive.  The  spirit  levels  are  ^railaatetl  on  the  glass  and  are  adjnstnble. 
Each  level  is  provided  with  a  cross  level  for  accurate  ndjnstment.  No.  .’>800  B  has  .a 
grooved  (Y-shape)  base  for  nse  on  round  sarfaces,  sacb  as  shaftini:'.  ^V*u  recommend 
these  levels  for  the  most  exacting  kind  of  work. 


No.  5810. 


5810.  Fine  adjustable  Level,  iron  ba.sc  8  in.,  sensitive  spirit 
level  graduated  on  the  gla8.s,  base  with  side  braces 
to  make  it  more  rigid,  level  vial  SI  in.;  in  Case . each  $ 


5811.  do.  do.  do.  base  12  in.,  level  vial  0  in.,  •< 


PLAIN  DIRECTIONS  FOR  MEASURING  HEIGHTS  FURNISHED  WITH  EACH  INSTRUMENT. 


ANEROID  BAROMETERS 


FOR  MEASUKIXCi  ALTITUDE  AND  ATIIOSPIIEKIC  PRESSURE. 


6880.  Pocket  pattern,  brass  case  2}  in.  diameter,  silvered  dial, 
revolving  altitude  scale  3000  feel,  compensated  for 
temperature;  in  morocco  Case . each  S 

5881.  Like  No.  5880,  but  altitude  scale  COOO  feet .  i< 

5882.  «  “  0880,  u  ..  ..  12000  «. .  .. 

5883.  «  •<  0880,  «  *.  ..  18000  . 

5880L  Pocket  pattern  aluminum  case  2^  in.  diameter,  silvered 
dial,  revolving  equidUtant  altitude  scale  5000  feet, 
compensated  for  teinpcniture.  In  sewed  leather 
sling  Case  with  shoulder  straps . each  $ 

5881^.  Like  No.  5880i,  but  altitude  scale  10000  feet . 

5882.i.  »  5S80J,  »  <•  .<  16000  .  .. 

Nos.  DS80^-58S2)tf.  The  advantA(;e  of  this  typo  barometer  lies  in  its  cquiclistjint 
altitude  scale.  In  tho  old  type  instrument  the  unit  of  dirinion  of  the  altitude  sc.nle  di  - 
creased  commensurately  with  the  increase  in  altitude :  liie  altitude  scale  of  this  new  typ>‘ 
harometer  is  jjrnduated_  uniformly  throuerhout  its  oniire  leimth,  thus  accuracy  is  not 
dependent  upon  tho  .section  of  the  scale  wliich  may  be  read. 


PLAIN  DIRECTIONS  FOR  MEASURING  HEIGHTS  FURNISHED  WITH  EACH  INSTRUMENT, 


ANEROID  BAROMETERS 


FOR  MEASURING  ALTITUDE  AND  ATMOSPHEKIC  PRESSURE. 


No.  5892. 


5890.  Pocket  pattern,  bronzed  case  2^  in.  diameter,  silvered 
dial,  revolving  altitude  scale  3000  feet,  operated  by 
rack  and  pinion,  revolving  pointer  (index)  operated 
separately  by  milled  ring,  compensated  for  tempera¬ 
ture;  in  sewed  leather  Sling  Case . each  $ 

6891.  Like  No.  5890,  but  altitude  scale  0000  feet .  •• 

5892.  *•  <(  5890,  •*  •»  .*  12000  . . 

5893.  »  <<  5800,  «t  «  ••  18000  . 

A&  the  altitude  Rcalo  and  the  pointer  of  Nos.  SStX)  to  5St)S  have  separate  actions,  these 
ijMtmments  can  also  be  used  as  with  fixed  altitude  scale. 

Sewed  leather  Sling  Cases  for  Barometers  Nos.  5890,  5891, 

5892  and  5808 . each  i 

5900.  English  Government  pattern,  brass  case  5  in.  diameter, 
silvered  dial,  graduations  on  raised  ring,  fixed  alti¬ 
tude  scale  6000  feet,  revolving  pointer,  compensated 
for  temperature,  cui^'ed  thermometer;  in  morocco 

Case . each  9 

5902.  Like  No.  5900,  but  altitude  scale  12000  foot .  *» 

5904.  5900.  i*  ..  18000  **  . 

PLAIN  DIRECTIONS  FOR  MEASURING  HEIGHTS  FURNISHED  WITH  EACH  INSTRUMENT. 
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No.  5922. 


5922.  Aneroid-Magnetic  Compass  set,  consisting  of:- 

a  highest  grade  aneroid  barometer,  siWered  dial,  IJ  in. 
diameter,  revolving  altitude  scale  10,000  feet;  a  liquid 
magnetic  compass,  Ooating  dial  lij-  in.  diameter  -with 
radium  luminous  marks  on  the  North  point  of  the  dial, 
on  the  fixed  arrow  on  the  glass  cover,  and  on  the  zero 
point  of  the  revolving  azimuth  scale;  a  small  thermo¬ 
meter.  Set  packed  in  fine  morocco  case  with  folding 
stand . each  $ 

This  is  a  fine  set  for  travelers,  automobilists,  aviators,  etc. 


'''I 

.  I 


MOTOR  ANEROID 


AUTOMOBII.E  ANER0IJ:>. 


POCnCET  THEKMOMETEKS. 


No.  r,oi4. 


Automobile  uDcrold,  dial  2:}  iu.  diameter^  heavily  nickel- 
plated,  revolving  altitude  scale,  graduated  to  2,000  feet, 
numbered  every  200  feet,  and  reading  2,000  feet  ascent 
and  2,000  feet  descent . each 


No,  NC930. 


N  5930.  Pocket  Thermometers,  mercurial,  5  in.,  Fahrenheit,  opal 
glass  scale  reading  to  2  degrees;  in  nickclplated  brass 
Case . each  $ 


BAROGRAPHS,  THERMOGRAPHS. 
1 1 YGROGR  APHS. 


Thoflo  Self-recording  instruments  aro  for  many  purposes  preferable  to  reading  in- 
striimonfs.  They  have  been  perfected,  so  that  they  are  now  reliable  and  correct. 

Tlie  setiaitivc  member  of  these  inHinimenta  expands  or  contracts  under  varying 
conditions  of  pres.'oire,  temperature,  or  humidity  ot  the  atmosphere  and  imparts  its 
motion  to  a  multiplying  lover.  A  pen  automatically  records  on  a  gradnated  chart  which 
is  operated  by  clockwork. 


POCKET  BAROGRAPHS. 


3935  Pocket  Barograph,  compensated  for  tcnipcrutiirc,  reading 
to  4000  feet;  in  inorocco-covcrcd  metal  Case.  Baro- 
graplj,  ^vith  bottle  of  Ink  and  50  graduated  Charts; 


in  polished  mahogany  Box  .  each  if 

593G.  Like  No.  0035,  but  reading  to  7300  feet . . 

5937.  ««  “  “  «  «  15000  «  .  c. 


These  self-recording  aneroid  barometers  are  of  great  advantage  in  many  cases 
where  the  bulk  and  weight  of  the  usual  barographs  forbid  their  use. 

The  Pocket  Barograph  measures  4^  x  x  Vi  in.  and  weighs  about  one  pound.  The 
metal,  morocco  covered  case  has  a  glass  inserted  in  the  cover  over  the  chart,  for  taking 
readings  without  opening  tbo  case. 

The  chart  is  so  ruled  that  it  represents  the  time  by  half-hours,  for  2-1  hours,  and  tb*- 
pressure  in  feet  of  altitude.  'J'ho  pen  makes  contact  every  two  minutes.  Tlie  instruim  i  t- 
u1.-,o  indicate  atmospheric  changes,  like  other  aneroidti. 

Notwithstanding  itssmoll  size  the  Pocket  Barograph  is  a  relatively  reliable  in-trn- 
inent. 


RECORDi:N’a  I^^STTlU>IE^'TS. 


No.  /jO-ll. 


5940.  Barograph,  small  size,  registering  one  week;  from  2S  in.  to 

3l  inch  almosplieric  pressure,  by  twentieths  inchc.s. 

Series  of  6  vacuum  boxes,  cylinder  2|  in.  diameter 
X2iJ  in.  high.  In  polished  mahogany  Case  with  handle, 
hinged  cover  with  glass-paneled  front,  "With  Charts  for 
one  year  and  bottle  of  Ink . each  $ 

5941,  do.  do.  but  large  size;  series  of  8  vacutiin  bo.xc.s, 

cylinder  in,  diameter  x  3^  in.  high . . 

5941  H.  Qimhal  Hook  for  suspending  Barograph  from  ceiling  on 

shipboard  .  “ 


Ko.  5942.  5943. 

5942.  Thermograph,  registering  one  week;  from  0  to  100  degrees 
Fahrenheit  by  2  degrees;  cylinder  in.  diameter  X  2? 
in.  high.  In  weatherproof  metal  case  with  handle  and 
glass-paneled  front.  With  Charts  for  one  year  and  bottle 
of  Ink . each  $ 

The  carved  tabe  oatside  of  the  case  contains  alcohol  and  is  hermetically  sealed. 
The  alcohol  csnancls  and  contracts  nnder  cihanges  of  tempuratm  c.  thereby  changing  the 
curve  of  the  tube  and  thus  imparting  motion  to  the  recording  lover. 

6943.  Hygrograph,  registering  one  week;  from  0  to  100  per  cent. 

of  moisture  by  single  percent.  Cylinder  3^  in.  diameter 
X  3§  in.  high.  The  sensitive  hair.s  are  protected  by  a 
wire  cage.  Instrument  in  weatherproof  metal  case  with 
glass-])aneled  front  and  handle.  With  Charts  for  one 
year  and  bottle  of  Ink . each  $ 

The  sensitive  member  of  this  instrument  consists  of  a  bundle  of  fine  hair,  which 
expands  and  contracts  under  variations  of  humidity,  and  imparis  tlie  resultant  motion  to 
the  recording  mechanism. 

Extra  charts  for  period  of  one  year  for  Nos.  6935,  5930,  6937,  per  set  $ 
do.  do.  do,  for  Nos.  6940,  5941,  6942,  5943  *.  » 


ANEMOMETERS. 


Anemoniclcrs  are  used  for  the  measurcmcnL  of  the  velocity  of  air  cur¬ 
rents  in  mines,  tunnels,  sewers,  public  buildings,  hospitals,  etc.  As  now 
constructed  by  us,  these  instruments  embody  a  number  of  important  mechan¬ 
ical  improvements,  among  which  may  be  mentioned  the  zero  setting  arrange¬ 
ment.  Setting  the  instrument  to  zero  before  each  reading  docs  away  with 
the  necessity  of  taking  a  previous  reading  into  consideration  and  lessens  the 
liability  of  error.  Each  instrument  is  carefully  calibrated  and  provided  with 
a  calibration  cur\’e.  Our  instruments  have  jewel  hearings  and  are  constructed 
to  measure  air  velocities  from  200  to  2000  feet  per  minute  (except  No.  5966Z,  which 
measures  to  GOOD  feet  and  No.  5967,  which  measures  from  75  to  400  feet).  They 
sliould  not  be  used  in  temperatures  exceeding  300°  F.  As  a  rule,  our  anemo¬ 
meters  (except  No.  59GGZ,  and  No.  5987)  are  calibrated  from  200  to  1000  feet. 


No.  5952. 

5950.  Improved  Portable  Anemometer  with  disconnector,  vane  2^ 
in.  diam.,  registering  to  1000  feet;  in  polished  mahog¬ 
any  Case . each  $ 

5952Z,  Improved  Portable  Anemometer  like  No.  6950,  but  register¬ 
ing  to  10,000,000  feet  and  with  Zero  Setting  arrange¬ 
ment  .  *• 


ANKM^).M  KI  KKS. 


5953. 


5957. 


5958  Z. 


5963. 


5965  Z. 


Ko.  5965  Z. 


Biram  Anemometer,  3  in.  diam.,  reading  to  1000  feet,  with 

disconnector;  in  leotlier  pouch  -witli  belt  loop . each  $ 


Biram  Anemometer,  like  No.  6053,  but  4  in.  tliam.,  reading 
to  1000  feet;  in  leather  pouch  with  belt  loop . 


Birain  Anemometer,  like  No.  5953,  but  4  in.  diam.,  read¬ 
ing  to  100,000  ieet,  with  Zero  Setting  arrangement;  in 
leather  pouch  with  belt  loop . 


Biram  Anemometer,  like  No. 5053,  but  C  in.  diam.  reading 
to  1000  feet;  in  leather  pouch  with  bolt  loop . 


Biram  Anemometer,  like  No.  6958,  but  6  in.  diam.,  read¬ 
ing  to  10,000,000  feet,  with  Zero  Betting  arrangement; 
in  leather  pouch  with  belt  loop . * 


HIGH  SPEED  AXEMOIMETER. 


No.  39C6Z. 


69G6Z.  IliKh  Speed  Anemometer,  for  measuring  air  velocities  up  to 
6000  feet  per  minute;  6  in.  diameter,  registering  to 
I.OCO.OOO  feet  by  10  ft.  intervals,  with  disconnector  and 
zero-setting  arrangement;  in  leatlier  pouch  with  belt 
loop . each  $ 

Tlie  K  &  E  High  Speed  Anemometer  is  intended  for  use  in  measurin' 
tlic  velocities  of  air  blasts  or  gases  moving  at  high  velocities,  such  as  ar 
encountered  in  blast  furnace  work  or  similar  operations.  The  most  substantia, 
and  durable  construction  is  employed  for  nil  parts,  insuring  reliable  results. 
It  may  safely  bo  used  in  temperatures  up  to  800®  P. 


LOW  SPEED  AJSTEjMOMETER. 

"We  make  an  instrument  similar  to  No.  6963,  but  more  delicate  in  cor- 
struction,  for  measuring  velocities  from  75  to  400  feet  per  minute.  This 
instrument  was  developed  for  measuring  air  currents  at  the  registers  of  heating 
and  ventilating  systems,  in  schools,  public  buildings,  etc. 

5967.  Low  Speed  Anemometer,  in  leather  pouch  with  belt  loop,  each  $ 


RAIN  GAUGES 


Registering  Rain  Gaucc,  zero-setting,  metal  case  X  in. 
X  lOi  in.  high,  records  up  to  12  incites  of  rainfall  by  lOOtbs 
inches.  The  copper  receiver  is  of  improved  design  .  .  .  ea 


50840. 


NO.5980G.  5980. 


59820.  5982. 


6980.  Rain  Gauge,  Howard’s  model,  simple  construction,  with 

graduate  reading  to  in. . each  $ 

6982.  do.  Bymon's  model,  with  prongs  to  prevent  tip¬ 
ping,  with  graduate  reading  to  in .  « 

6984.  do.  Glaisber's  model,  a  very  reliable  instrument, 

with  graduate  reading  to  in., . 


Extra  Graduates  .  .  .  .No.  6980  G.  6982  G.  6984  G. 

each  $ 
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CURRENT  METERS. 

The  current  meters  illustrated  and  described  in  the  following  pages 
represent  the  most  improved  instruments  of  this  type,  and  in  selecting  them 
all  the  Tcquircmenta  of  the  Engineer  and  Hydrograpber  have  been  taken  into 
careful  consideration.  With  this  t3'pe  of  instrument,  onlj*  the  velocity  of  the 
water  parallel  to  the  horizontal  axis  of  the  instrument  is  measured,  thereby 
reducing  to  a  minimum  the  disturbing  influences  of  whirls  and  cross  currents 
and  making  it  possible  to  measure  any  desired  component  of  the  water’s 
velocity,  a  feature  that  is  of  obvious  importance. 

Special  attention  is  called  lo  instruments  Nos.  8010.J  and  6025,  which  are 
provided  with  watertight  contact  chambers  to  avoid  the  liability  of  error  due 
lo  short  circuiting  in  salt  water  or  water  polluted  with  sewage. 

^larked  improvements  have  been  introduced  in  the  various  constructive 
detail?;.  \N  hcrever  possible  hall  and  agate  bearings  arc  used,  and  these  are  pro¬ 
tected  by  the  mtjst  approved  means  against  the  entrance  of  silt  and  other 
i  iijurious  substances.  All  parts  subject  to  wear  or  liable  to  injury,  are  sub¬ 
stantially  constructed.  Instruments  are  calibrated  under  actual  conditions  of 
use  and  furnished  with  constants  for  the  calculation  of  results. 

CUUnElSiT  ]METERS 

WITH  KEGISTEKIXG  WHEEES. 


6010.  Current  Meter,  pocket  size;  propeller  8  in.  dia.,  pitch  about 
0.5ft.;l"'o  graduated  wheels  registering  to  1000  revolu¬ 
tions.  The  registering  wheels  can  be  thrown  into  and 
held  in  gear  by  a  string  attached  to  a  lever,  or  they  can 
be  relcnscd  and  stopped  by  means  of  a  cam  operated  by 
two  strings  and  attached  to  the  frame.  The  instrument 
fits  on  a  pole  of  J  in.  diameter.  Itcan  be  taken  apart  and 
stored  compactly  in  a  morocco  Case  0x4x1  J  in.  Weight 
1^  lbs . 


I 


601 0  P.  Polo  for  No.  6010,  9-foot  steel  tube,  graduated  to  feet  and 
tenths,  in  3  sections,  with  steel  point  and  detachable 
baseplate  . . . . 


each  $ 


,L  flr 


1 


For  Accessories,  see  page  392. 
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KEUFFEL  a  ESSER  CO..  NEW 


6018.  Electrical  CniTcut  Meter,  small  size,  (Icslgncd 
especially  for  measuring  currents  in  sliallow 
waters.  Minimum  dejith  of  measurable  water 
Sin.  This  instrument  is  very  convenient  when 
n^j  traveling.  Propeller  2^  in.  dia.,  and  about  0.4.’} 

ft.  pitch.  Propeller  axis  in  agate  bearings. 
Electrical  contact  for  e\cry  .'50  revolutions. 

]\Ietnl  nulclcr  a])Out  S  X  ■‘3  in.  Instrument  fits 
on  pole  '}  in.  diameter.  In  polished  liarrlwood 
box  3, 1x4x8;,'  in.  with  Pointer.  "NVciglit  3^  lbs.  each  $ 

601 8  P.  Pole  for  No.  0018, 9  foot  steel  tube,  in  3  sections, 
graduated  lo  feet  and  tenths,  with  steel  point 
nod  detachable  base  plnte . each  $ 


No.  6018 


(about  I  actual  size). 


Electrical  Current  iVIetcr  designed  especial¬ 
ly  for  use  in  water  carrying  silt,  grass  or 
leaves.  Shape  of  propeller  blades  olTers 
minimum  resistance  to  the  flow  of  water. 
Propeller  4^  in.  cliam.,  i)itcb  aliout  0.85  ft. ; 
axis  with  ball  and  agate  bearings.  Contnci. 
every  25  revolutions,  dieter  fils  on  pole  1 
in.  diam.  Instrument  complete  in  bard- 
wood  Box,  with  40  ft.  reinforced  electric 
cable,  i)ulley,  clamp  and  Pointer.  Dim¬ 
ensions  of  Case  18  X  8A  X  in.  Weight 
about  12^  lbs . each 

6021  P.  Pole  for  No.  0021, 16  foot  steel  tube  in  2  sec¬ 
tions,  graduated  to  feet  and  tenths,  witli 
guide  bar,  steel  point  and  detachable 
base  plate . each  $ 


For  Accessories,  see  page  392. 


.^tA(rXETIC  CUKKEXT  METER. 


6025.  f^lcctrlrnl  Current  jMeler  with  magnetic  contact  device. 

All  contact  poiuU  enclosed  in  hermetically  sealed 
case  and  actuated  from  without  by  powerful  per¬ 
manent  magnet  mounted  on  end  of  propeller  axis. 
ConlactcvcrySolb  revolution  or  every  single  revolu¬ 
tion  fts  de.'-ircd.  Propeller  7i  in.  diaincler,  pitch 
about  1 .7  ft.  i  axis  mounted  in  ball  and  agate  bearings. 
Instnnucnt  fits  on  pole  1 J  in.  diameter.  The  body  of 
Ibis  instrument  (carrying  the  propeller  axis  and  con¬ 
tact  clnimber)  can  be  unscrewed  and  attached  to  a 
hollow  metiil  rudder  to  form  a  Floating  Current 
SIcter  (see  No.  6026). 

Instrument  complete,  in  hardwood  Box,  with  40  feet 
of  reinforced  electrical  cable,  pulley  clamp  and 
Pointer.  Dimensions  of  case  about  16  X  6i  X  9i  in. 
NVeight  about  22  lbs . each  ! 

6025  P.  Polo  for  No.  G92!j, 20-foot  steel  tube  graduated  to  feotand 
tenths,  in  2  sections,  witli  giiiile  bur,  steel  point 
and  detachable  baseplate . each 


Ficnro  A  illnstmtcs  a  cresg  Roctinn  of  No.  fiOOr,  showintr  tlie  nrrnncement  of  shaft 
be.\rin«a.  inountci!  hell-shafied  macnet,  and  waier-ticlit  contart  otinmber.  With  this 
construction  thure  is  no  possibility  of  short  circuiting  or  (liMirranKenpont  of  the  recording 
mechanisixi:  the  meter,  therefore,  is  especially  valuable  for  taking  observations  in 
barliorsantl  (iile  waters.  When  u.sed  with  Float  No.  tjOJI,  observations  can  be  taken  at 
any  depth  with  a  high  degree  of  accuracy. 


For  Float  lor  Current  Meter  No.  6026,  see  page  392. 
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CURRENT  METER— TRAVELING  OUTFIT, 

6018^,  Electrical  Current  3Ieter,  small  :>izo,  designed  especially 
for  measuring  current  in  sballo\v  ^vatcrs,  Minimum 
depth  of  jncasurnble  water  3  in.  Propeller  2^  in.  diameter, 
and  about  0.46  ft.  pitch.  Propeller  a.xis  in  agate  bearing. 

Electric  contact  for  every  25  revolutions.  Metal  rudder 
about  3.\5  in.  Instrument  fits  on  pole  in,  diameter. 

For  illustration  of  Current  Meter,  see  No.  6018,  page  386. 


Rope-suspension  device  for  Current  Meter  No. 
6018J,  composed  of  a  carrier,  n  floating  tail, 
(a  sections)  3J  ft,  long  of  lixl|  in.  brass 
tubing,  a  hanger,  a  lead  sinker  of  Ci  lbs. 
weight  and  20  feet  of  cable  with  carabine 
swivel. 


The  electric  battery  furnished  with  No.  6018}^  is 
made  so  that  the  telephone  can  he  attached  anJ 
either  the  bell  or  the  telephone  may  be  osed  for 
receiving  signals.  See  illustration  on  ijage  300. 


- - - m. 

Pole  for  No.  0O18J^,  8  ft.,  steel  tube  3  in.,  in  five  sections  with  steel 
point  and  detachable  base  plate. 


No,  GOISJ  witti  U-'pe 
Suspension  Device. 


(  nrrent  No.  mar  b«  with  a  ropr^tuponiion  (levied  and  then  ba 

osed  for  meniinrcnienta  to  be  made  fmm  l>nilf:es  ami  other  faijfh  points,  provided  the 
river  la  not  very  deep  and  runs  at  a  moderate  velocity. 


CLTKKEIsT  METEllS.  | 


Pole,  base  plate  and  tail  are  packed  in  a  canvas  baq  "with  leather  caps 
and  carrying  strap.  Length  of  cover  2  ft;  weight  about  R  lbs. 

Current  ileter.  reserve  axis  and  reserve  propeller,  electric 
battery  with  bell,  reserve  battery,  telephone,  pointer, 
connecting  rod  for  tail  of  float,  connecting  piece  for 
meter  anti  tail,  sinker  of  lbs  ,  20  ft.  cable,  screw  driver, 
oil  Cun,  in  case  as  shown  in  illustration.  Size  of  wooden 
case  about  6^  X  0  x  36  in.,  weight  about  21  lbs.  Price  of 
complete  outfit . each  $ 


CUJtHEN'r  ^lE'l’EIJS. 


6019.4.  Klectrical  Current  Meter  with  waterj^roof  contact  chamber. 

For  use  in  salt  or  impure  Avatcr  wliere  contluctiviiy  would 
produce  sliort  circuiting,  and,  consequontli'.  errors  in 
observations.  Propeller  about  J)  in.  diameter;  axis  in  ball 
bearings.  Propeller  j)itcli  0.9  ft.  One  spare  projieller 
1.5  ft.  pitch.  Contact  everj'  five  revolutions.  Kxira 
pin  on  contact  wheel  for  contact  ever^'  10  revolutions. 

Extra  contact  wheel  for  short  ami  long  sign.als,  Pody  of 
current  meter  smo<itb  nn<l  compact  with  safety  pin  tf)  pre¬ 
vent  the  propeller  from  striking  the  ground  when  meter  is 
tiscd  on  the  pole.  Pocket  Ilaltery,  extra  dry  cell,  cle<  tric 
bell  and  tetc{>hoDC.  Twenty  foot  reinforced  electric  cable 
and  clump  with  pointer.  Inslrutncnt  fit.s  on  pole  in. 
diameter  (see  illustration  No.  6018^  page  388). 

Pole  for  No.  COlfli,  8  ft.  steel  tube  J  In.  in  five  seciion.s,  with  steel  point 
and  with  detachable  base  plate. 


Ropc-suspension  device  for  Current  Meter  No.  60194,  composed  of  a 
carrier,  a  floating  tail  84  ft.  long  of  1{  x  in.  brass  tubing,  a  banger,  a  lead 
flioker  of  9^  lbs.  weight  and  20  feet  of  cable  with  carabine  swivel.  See  also 
diagrammatic  illustration  on  page  888. 


KEUFFEL  a  E5SER  CO..  NEW 


CUllRl^iSTT  METEHS, 


Pole,  base  plate  and  tail  are  packed  in  a  canva-i  bag  with  leather  caps  and 
carrvin*.:  strap.  Length  of  cover  2  ft.  Total  weight  about  8  lbs. 


Tbo  electric  battery  i.s  made  .'<o  that  the  telephone  can  be  attached  and  either 
tiic*  boll  or  tlie  telephone  may  be  used  for  reeeiving  signals.  For  illustration  of  battery 
with  bell,  sec  pages  riSS  and  890. 


Current  Meter,  reserve  propeller,  electric  battery  with  hell,  reserve 
battery,  telephone,  pointer,  cooDCCting  rod  for  tail  of 
float,  sinker  of  lbs.,  20  ft.  cable,  screw  driver,  oil  can 
and  bottle  of  oil,  in  case  as  shown  in  illustration.  Size 
of  wooden  case  about  5J  x  9  x  10  in. ,  weight  about  25  lbs. 
Price  of  complete  outfit, . each 


Tbo  axis  of  tbid  Current  Meter  is  stationary  and  the  propollor  rotates  on  it  on  ball 
bearing.s  of  hardened  steel.  These  ball  bearings  guarantoo  a  smooth  running  of  tbo  pro¬ 
peller:  they  will  last  indefinitely  if  given  proper  care.  They  are  e.asily  spoiled,  however, 
through  contact  with  water  or  .sand  ond  must  be  protected  from  all  extraneous  matter  of 
tbi.-i  kind  bj'  filling  with  oil  the  spaco  in  which  the  bearing  runs.  Bearings  can  be  exchang¬ 
ed, but  proper  precautions  should  obviate  this  necessity. 


6026.  Brnss  Float  with  movable  Rudder,  with  Hooka  for 
suspending  and  anchoring,  for  ]\Ietcr  No.  002.'5:  in 
hardwood  Case . . . each  8 

ACCESSOKfES  FOR  CURRENT  METERS. 


6028  L.  Electric  Register,  2  dials  registering  up  to  10000  revolutions;  in 

polished  mahogony  Ca9e4^  x  6:}  x  3|  in,  with  Switch, each  8 

6028  N.  Electric  Bell . 

6028  0.  Dry  Cells .  « 

6028  P.  Electric  Register,  Bell  and  4  Dry  Cells;  in  hardwood  Case  •« 

6028  S.  Insulated  Copper  Wire .  per  foot 

6028  T.  Lead  weight,  about  75  lbs.,  with  chain  for  anchoring  float 

No.  6026.  . . .  each 

6028  W.  Canvas  bags,  for  Nos.  6010  P.  to  6021  P .  u 

BOYDEN’S  HOOK  GAUGE 

Improved  Pattern. 


No.  6050. 

6050.  Boyden's  Hook  Gauge,  latest  improved  pattern,  mahog¬ 
any  frame,  slide  faced  with  nickel  silver,  gradua- 
tcQ  to  lOOths  ft.,  adjustable  vernier  reading  lOOOths 
ft.,  with  clamp,  slow  motion  screw  of  nickel  silver, 

hook  and  all  mountings  of  brass . each  $ 

Boyden’e  Hook  Gauge  for  ascertainiDg  the  depth  of  water  flowing  over  a  weir 
or  dam.  consistfl  of  a  scale  2  ft.  long,  graduated  to  lOOtbs  ft.  and  sliding  in  the  groove 
of  a  frame  which  also  carries  an  adjustable  vernier  reading  inooths  ft.  By  means  of 
this  adjustable  vernier  the  scale  can  be  set  to  read  exactly  zero  when  the  tip  of  the  liook 
is  level  with  the  crest  of  the  weir  and  all  readings  can  be  taken  directly  without  the 
necessity  of  making  a  correction  for  initial  reading.  The  lower  end  of  slide  is  fitted 
with  a  movable  brass  book,  upper  end  with  a  micrometer  screw. 


SELF-KEGISTEEING  TIDE  GAUGE. 

(C.  A:  G.  SCRVEY  .MODEL.) 


Ko,  6001. 


6061 .  Self-registering  Tide  Gauge,  as  mndo  by  us  for  the  U.  S  Coast 
&  Geodetic  Survey,  brass  cylinder  13^  in.,  2  rollers  for  rec¬ 
ord  paper,  adjustable  metal  scale,  4  interchangeable  brass 
pulleys,  float  with  counterweight,  2  independent  clocks; 
instrument  complete,  in  strong  hardwood  Box,  with 
Directions . . . each  $ 

This  is  a  Terr  correct  ami  reliable  tnetrament.  The  rogisterin?  pencil 
deriveH  its  motion  from  one  of  the  clocks  and  records  the  tide  ns  well  as  the  time, 
the  latter  bv  an  intermption  in  its  mark  at  everv  boor.  The  travel  of  the  periphery 
of  the  cylinder  is  1  inch  per  honr.  The  4  polleys  of  different  diameter  (in  the  ratio  1:£!:3:4) 
can  be  interchangeably  attached  to  the  end  of  the  shaft  carrying  the  pencil,  so  that  the 
travel  of  the  mechanism  can  be  adapted  to  the  extent  of  travel  of  the  float 

6061  T.  Record  Paper  for  Self-Registering  Tide  Gauge  (blank),  per 

roll  of  22  yards . $ 


PEDOMETERS.  ODO^SIETERS 


coin. 


6900.  Pedometer,  WRtch  pattern,  nickel  ease,  in.,  registering 

12  miles  by  i  miles . each  $ 

6901.  do.  do.  registering  no  miles  by  80  yards  « 

Fedonieters  No0.  GOOD  and  6901  rcRisfer  tbo  distance  walked.  The 
hand  Advances  in  proportion  to  the  length  of  strido,  and  the  iiistru. 
ment  is  adjustablo  for  length  of  stride  by  nn  easily  Accessible  screw. 

6905.  Passometer,  watch  pattern,  nickel  case,  1 J  in. ,  registering 

to  100,000  steps . each  $ 

Fassometer  No.  6905  reeristers  the  number  of  steps  walked  And  is 
not  adjustable  to  length  of  stride.  The  distance  walked  can  be 
computed  from  the  number  of  steps  registered. 

6910.  Odometer  of  Brass,  with  silvered  dials,  in  diistproof 

leather  Case  with  Straps . each  $ 

Tho  Odometer  is  attached  to  the  spokes  of  a  wheel,  near  the  hub.  It  registers  the 
nomber  of  rovolutiona  of  tlie  wheel  up  to  10,000.  and  the  distance  traveled  is  determined 
by  multiplying  the  circumference  of  the  wheel  by  the  number  of  revolutions  which  the 
dial  indicates. 


Lie  VEILING  RODS. 


Our  leveling  rods  are  made  with  the  flame  painstaking  regard  foir  precision 
and  high  quality  wliieh  wc  bestow  on  our  other  surveying  tools. 


Thompson’s  Patent  Angle  Target. 

This  lievelinc;  Ito<l  Tnr(;ot  is  deviuftcl  to  inaara  the  rod  beinff  held  perpondicalar  to 
the  observer's  line  of  bv  KirlniT  him  foil  control  of  its  position  and  an  officient 

check  u]ion  the  radmaD.  Thu  horizontal  dudding  line  of  the  tarj^et  is  carried  over  two 
surfuruK  placuil  at  riuhe  angles  to  each  other,  thus  showing  a  continuous  and  unbroken  line 
only  when  the  rod  is  held  in  vertical  position. 

The  MTCnOMETEU  AltItANGEMENT  for  setting  the  target  conaiata  of  an  eccen¬ 
tric  controlled  by  n  handle  placed  at  the  lower  edge  of  the  target,  which  slides  the 
target  on  an  inner  metal  sleeve  and  permits  of  rapid  and  acenrate  sotting.  The  brass 
mountings  are  vory  dumblo  aud  of  Lest  design  and  workmanship. 

SEPARATE  TARGETS 


with  Patent  Micrometer  Arrangement,  for  K.  &  E.  Co.  Leveling  Rods. 


6298.  Target  for  heavy  Philadelphia  Rods . each  $ 

6298A.  Target  for  light  Philadelphia  Rods . k 

6298B.  Target  for  New  York  Rods . »* 


6298  C.  Angle  Target,  Thompson’s  Patent,  for  Philadelphia  Rods 
6298D.  do.  do.  do.  do.  for  New  York  Rods  «i 

In  ordering  extra  Targets  for  onr  rods,  please  give  exact  cross  section  of  the  rod 
for  which  they  are  intended,  and  state  how  rod  is  graduated,  or  give  its  catalogue  munber. 
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L,EVJEL1NG  HODS. 


LEVELING  BODS, 


♦  03  ♦  >—  ♦  >  ♦  ^0  ♦  —  ♦  I 


For  pattern  of 
rod  •««  Xo.ssao 
on  opp.  p««o. 


6250.  English  Self-reading  Rod,  telescoping,  graduated  on  the 
enameled  wood,  strong  brass  mountings,  6  feet, 
extending  to  14  feet . each  $ 


6251. 


For  pattern  of 
rod  flee  No.b2V) 
on  opp.  page. 


English  Self-reading  Rod,  like  No.  6250,  but  metric,  1.5  meter, 

extending  to  4  meters . each  $ 


For  pattern  of 
rodfleeNa.B2B3 
on  opp.  page. 


6252.  Frisco  Rod,  Patented,  white  maple,  self-reading,  stout  brass 

mountings,  3  ply,  4.4  feet,  extending  to  12  feet .  .  .  each  $ 

C2S3.  Frisco  Rod,  like  No.  6252,  but  5.4  feet,  exfeoding  to  15  feet  <> 

The  Frisco  Rodn  are  ver^  light  and  compact  and.  therefore,  can  be 
con?eniently  carried  in  railroad  or  trolley  cam,  in  an  aucomobue.  etc., 
whore  rodfl  of  the  uaual  pattern  would  be  inconvenient  to  carry.  Port¬ 
ability  and  light  weight,  compactness  ami  short  length  when  cloaed, 
make  them  desirable  also  for  use  in  mines,  in  the  woods  or  underbrush,  or 
on  obstructed  gronad. 


Target  scale 
reads  tOai»tbs 
foot 


For  pattern  of 
rod  flee  No.6268 
on  opp.  page. 


6254.  Philadelphia  Rod,  white  maple,  with  Micrometer  Target, 

Clamp  and  Vernier,  7  feet  extending  to  13  feet  .  .  .  each  $ 
6254C.  Philadelphia  Rod,  like  No.  6254,  bnt  with  plain  Clamp  and 

plain  Target . x 

6255.  Philadelphia  Rod,  like  No.  6254,  but  with  3Iicrometer  Angle 

Target, . . 


V'^nier 
reads  to 
lo'aoths  foot. 


■—  ■  -  f=r  pattern  of 
•,  ^IXj  rod  see  Wo  6i5H 
UnliliL  —  OQ  opp.  i>age. 


6256.  Philadelphia  Rod,  like  No.  6254,  but  feetdiv.  lOtbs  and  lOOths,  each  $ 


6256C.  Philadelphia  Rod,  like  No.  6256,  but  with  plain  Clamp  and 
plain  Target . 


6267,  Philadelphia  Rod,  <•  <«  6255,  «  x  ai  lOtfas  x  lOOths,  x 


Target  scale 
reads  to  1  mm. 


■  ah  S~3  ■  ■  1« 


For  pattern  of 
rod  see  No.  6256 
on  opp.  page. 


6258.  Philadelphia  Rod,  like  No.  6354,  but  metric,  2.2  meters,  ex¬ 

tending  to  4  meters . each  $ 

6259.  Philadelphia  Rod,  like  No.  6254,  but  div.  feet  to  In.  and  i  in. ; 

target  reads  to  ^  in . . 


For  extra  Targets,  see  page  895. 

For  Rod  Levels  and  Canvas  Covers  for  rods  seo  page  405. 


898 


♦ 


LEVELESra  RODS. 


Tarcet 
rends  to 
foot. 


scale 

sooth 


- -  on  page  306. 


S260.  Light  Philadelphia  Rod,  -white  maple,  with  Micrometer  Target, 

Clamp  and  Vernier,  6.5  feet,  e.Ttending  to  12  feet  .  .  each  § 


6260C.  Light  Philadelphia  Rod,  like  No.  6260,  hut  with  plain  Clamp 
and  plain  Target, . « 

6261.  Light  Philadelphia  Rod,  like  No.  G260,  but  with  Micrometer 
Angle  Target . ‘ 

6254C-62G2C.  For  pattern  of  rod,  see  No.  G254C  on  page  398. 


Vrmirr  fcOJ)  HI  U  LTl  n  CM  ^  LffediVsJni! 


6262.  Light  Philadelphia  Rod,  like  No.  6260,  but  feet  div.  lOtha  and 

lOOtha . each  $ 


6262C.  Light  Philadelphia  Rod,  like  No.  6263,  but  with  plain  Clamp 
and  plain  Target . •< 

6262  S.  Light  Philadelphia  Rod,  like  No.  6262,  but  5.8  feet,  extending 

to  10.6  feet . •> 

Thin  rod  is  tnado  6  feet  lont;  over  nil,  to  comply  with  tho  law  of  annmber  of 
States  prohibiting  tbo  carrying  of  any  article  over  6  feet  long  on  trolley  cars. 

6263.  Light  Philadelphia  Rod,  like  No.  6201,  but  feet  div.  lOths  and 

lOOths  .  each 


Tnreot  Scale 
reads  to  l  nun. 


6264.  Light  Philadelphia  Rod,  like  No.  6360,  but  metric,  2  meters, 

extending  to  3.7  meters . each 


rA^ilVo Vj:.'h 

lUUl.  ■  ■■  ■  - - -  -  .I.  1. 


6267,  Mining  Rod,  white  maple,  -with  Micrometer  Target,  Clamp  and 

Vernier,  3  feet,  extending  to  5  feet,  target  with  slit  .  each 

6268.  Mining  Rod,  like  No.  6267,  but  5  feet,  extending  to  9  feet  .  .  n 


J^or  pattern 
if  md  eee  Ko- 
on  opp. 


^or  pAttem  of 
frod  eee  No  a-jsi 
Von  page  906. 


Ve 

to 


rn]( 

TTM 


1  n 

;._J  llllllllllltllll 


tfl  in,-*  N  ^ 


H  on  opp. 
page. 


6267^.  Mining  Rod,  like  No.  6267,  but  feet  div.  lOths  and  lOOths  .  each 


6268^.  Mining  Rod,  like  No.  6268,  but  feet  div.  lOths  and  lOOths  .  >< 


For  extra  Targets,  see  page  805. 

For  Rod  Levels  and  Canvas  Covers  for  rods,  see  page  405. 
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LEVELilXG  RODS. 

Vernier  r*‘ad8  'y  i '^''W  '  rT'Y','L''i'  '' J,.  i' X' I'U,  ^  ?0 

to  foot.  ^99  T  qa 

6270.  New  York  Rod,  white  maple,  engine  divided,  Micrometer  Target, 

Clamp  and  Vernier,  G.  5  feet  extending  to  12  feet  .  .  .each  $ 

'For  nuttern  of 

|liniiyi|l[ll[iyjjl(ll[l|ll|UII|iyip^  rodieeNo  K:.<T8 

6276,  Telemeter  Rod,  pinewood.  self-reading,  folding,  with  strong, 

nickelplated  bronze  hinge,  12  ft.,  2  fold,  folding  to  G  ft.  each 

6277.  ««  “  «  “  «  “  14  u  2  ti  it  u  7  «  «* 

Vernit*r  rpad*  _  ,  “  ;  7”;  i  —  - . wj8^*No'asSo 

toj^ihinch.  afc?  t  r  an  in  *  03  oj  T  fU 

6280.  Architect's  Rod,  white  maple,  brass  mounted,  with  Target, 

Clamp  and  Vernier,  engine  divided,  feet  to  inches 
and  ^  in.,  feet,  extending  to  10  feet . each 

6281 .  Architect's  Rod,  like  No.  G280,  but  feet  div.  lOtha  and  lOOtbs  each 

^nopUFP^s" 

6284.  Florida  Rod,  pinewood  (in  one  piece),  stout  tapering  rib  with 

opening  for  the  hand,  10  feet . .  each 

-■  _  ~  ~  -  IZ  for  pattern  of 

rffiJ  Ojr**[iJi/J  ir^  rod  No. 

62SCA.  OQ  opp. 

- - - -  paBB. 

G286A.  Plain  Stadia  Rod,  pinewood  (in  one  piece),  tapering  rib,  10 

feet . .  each 

6286  B.  Plain  Stadia  Rod,  like  No.  6286  A.  but  12  feet . «• 

6286C.  <«  «  «<  «<  M  •«  «*  14  . . . 

-  For  pattern  of 

-  POKB. 

6287  A.  Plain  Stadia  Rod,  Folding,  pinewood.  strong  brass  hinge  with 

brace,  10  feet,  folding  to  6  feet . each 

6287  B.  Plain  Stadia  Rod.  like  No.  6287A.  but  13  feet  folding  to  6  feet  >< 

6287  C.  «  u  ..  ..  «.  .<  u  14  •«  <•  «  7  «  •• 


pattern  of 
mbNo.MBB 
on  paffe  400. 


6288,  Cross  Section  Rod,  pincw'ood,  10  feet,  both  sides  divided, 

spirit  level  at  each  end,  opon'ng  for  the  hand  ....  each 


For  extra  Targets,  see  page  806. 

For  Rod  Levels  and  Canvas  Covers  for  rods,  see  page  405, 
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FLEXIBLE  OH  TOCKET  LEVELLNG  HODS. 


6330.  Flexible  Rod,  3  in.  wide,  8  feet,  div.  lOtha  and  lOOths  feet,  each  $ 

6331.  do.  3  «»  II  10  «  II  I*  11  *•  »  «• 

6332.  do  3  II  II  13  u  u  ‘‘  *i  «  i‘  « 


6333.  Flexible  Rod,  U  in.  wide,  10feet,div.  lOthsand  lOOtba  feet,  each  S 

6334.  do.  ll  1*  I*  12  *<  .1  «<  *•  II 

~T 


mill 


ilililililnililttitiliiilii 

m  CD  ra 


um 


For  pattern  of 
rod  HeeNo.aUl 
oil  opp.  pa&:e. 


G335.  Flexible  Kocl,  3  in.  wide,  12  feet,  feetdiv.  inches  and  J  in  .  each 


.  For  pattern  of 

^  *^*2  k  h  h.a.k.h..a..k..fek.  rodBeeXo.iiMi 

on  opp.  page. 

6335  S.  Flexible  Rod,  in.  wide,  6  feet,  feet  dW.  Inches  and  ^  in.  .  each 


1  , 

■  I 

a 

I" 

a 

■  ■ 

m 

For  pattern  of 
rodsee  No.  C331 
on  opp.  page. 


8 


10  feet 


8 


feet 


6340.  Flexible  Rod,  3  in.  wide,  metric,  3.5  meters,  dW.  to  cen¬ 
timeters  . each 

These  Itodfl  aro  strips  of  prepared  caDvaa.  graduated  like  self-reading  rods.  For 
nse  the;  are  fastened  to  a  straislit  board  with  tbomb  tacks.  When  rolled  np  they  are 
easily  carried  in  tbe  pocket,  'fhey  are  pne  np  in  neat  boxes. 

RANGING  PORES. 

See  Uloacrationa  on  opp.  page. 

METAL 

6290.  Iron  Tubular  Rancing  Poles,  round  }  in.  diameter, 

painted  red  and  white  alternately  every  foot,  6 

each  $ 

6291.  Steel  Ranging  Poles,  hexagonal  (solid), ^  in.  diameter, 

painted  red  and  white  alternately  every  foot,  6 

each  $ 

WOOD  (white  pine)  with  hand  forged  shoes. 

6292.  Ranging  Poles  of  best  seasoned  wood,  round,  painted 

red  and  white  alternately  every  foot,  6 

each  S 

6292S.  Ranging  Poles,  secilonal,  reinforced,  of  best  seasoned 
wood,  tapered,  in  two  sections,  painted  red  and  white 
alternately  every  foot, 

each  $ 

6293.  RangingPolesof  best  seasoned  wood, octagonal,  tapered, 

painted  red  and  white  alternately  every  foot,  6 

each  $ 

6295.  Ranging  Poles,  metric,  of  best  seasoned  wood,  octag¬ 
onal,  t.apered,  painted  red  and  white  alternately 
every  half  meter,  2  2^ 

each  $ 


8 


10  feet 


8 


10  feet 


8 


10  feet 


3  meters 


.1  s* 


We  show  here  designs  of  several  IjOng  r>istaT)ce  Stadia  Rods 
wliich  we  have  made  to  order.  On  application  we  shall  be  jdeased  to 
give  prices  for  making  special  rods. 


For  pattern  of  rod  see  No.  6275  on  page  808. 


G275.  Long*  Distance  Stadia  Rod,  Pinewood,  self-reading,  with  strong 
bronze  binge,  14  ft.,  2  fold,  folding  to  7  ft., . each  $ 
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ROD  LEVELS. 


No.6299.  G300. 


No.6299.  G300. 

6299.  Rod  Level,  brass,  circular  spirit  level . each  $ 


6300.  Rod  Level,  brass,  folding,  2  spirit  levels . 

Itod  Levels  are  nsed  for  deterniinini;  whether  the  rod  is  held  perpendicular. 

In  No.  6200  the  long  angle  plate  insores  proper  contact  if  held  to  the  rod;  it  may 
also  he  attached  to  the  rod  by  means  of  a  ronnd-bead  screw  for  which  there  is  a  keyhole 
slot  in  the  plate. 

No.  6300  may  bo  attached  to  the  rod  by  means  of  a  mbber  hand,  for  which  purpose 
it  is  provided  with  two  folding  hooks. 


CANVAS  COATEKS 

FOR  RODS  AND  POLES. 

6302.  Canvas  Covers  for  rods  Nos.  02.50  to  6264,  6270  and 

6272 . each  $ 

6303.  Canvas  Covers  for  poles  Nos.  6290  to  6295 . «• 

These  covers  are  of  heavy  canvas,  well  made,  to  protect  the  rod  or  polo.  In  ordering 
these  covers,  please  state  for  which  catalogue  number  of  rod  or  pole,  and  give  length 
of  polo. 

STAISTDATID  MBASITBES, 

"We  make  to  order  Standard  Measures  of  tvood,  iron,  brass  or  nickel 
silver,  graduated  in  U.  8.  or  any  foreign  measure.  Prices  according  to 
specidcations. 
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6480.  Fine  Rrass  Plumb  Bob,  with  hardened  steel  point,  screw  cap, 

about  6  oz . each  S 

6481.  do.  do.  »  8  » . m 

6482.  do.  do.  •<  12  « . m 

6483.  Fine  Brass  Plumb  Bob,  xvith  hardened  steel  point,  screw 

cap,  long  neck,  about  14  055.  .  .  . 


64d3d. 

do. 

do. 

do. 

M  18  »  . 

.  .  « 

6484. 

do. 

do. 

do. 

..  24  . 

.  .  (( 

6485. 

do. 

do. 

do. 

..  32  H  . 

.  .  i* 

6487.  Fine  Brass  Plumb  Bob,  with  reel  inside,  on  which  the  line  is 

wound  and  held  by  friction  at  any  point  of  its  length, 

about  10  oz . •' 

6488.  Plain  Iron  Plumb  Bob,  about  7  oz . . 

6489.  Plain  Brass  Plumb  Bob,  steel  point,  screw  cap,  aboutS  oz.  .  .  n 

6490.  do.  do.  «  «  »  n  12  •.  .  .  u 


6480, 

6400. 


Nos.  6480 
to  6482. 


KEUFFEL  &  ESSER  CO..  NEW  YORK 


6491.  Sheaths  for  Plumb  bobs,  see  next  page. 


STEEL  ANT)  MERCURY-FILLED 
PLUMB  BOBS. 


6492  8,  Fine  Sf)licl  Steel  Plumb  Bob,  nickclplatcd,  with  screw  cap, 

about  6  oz.,  5  in.  long,  in.  diam.,  each.  $ 

6493  B.  Fine  Steel  Plumb  Bob,  nickclplated,  with  screw  cap,  loaded  with 

mercury,  about  8  oz.,  5  in.  long,  }}  in.  diam.,  each.  $ 

Plumb  Cobs  Nos.  6iWB  and  G-t?3B  are  made  of  eteel  rod.  Tlieir  small  diameter 
permits  of  their  U-se  close  to  walls  nr  other  surfaces  aud  prevents  their  being:  readily 
swayed  by  the  wind.  The  No.  6103B  is  hollow  and  flUod  with  mercury,  which  makes  it 
very  heavy  for  it.s  size,  and  brings  the  center  of  gravity  nearer  to  the  point  of  the  bob. 


SHEATHS  FOR  PLIXMK  BOBS. 


8491  A.  Sewed  Leather  Sheath,  with  belt  loop,  for  Plumb  Bobs, 


6  to  $  oz . each  $ 

6491  B.  do.  12  to  14  oz .  *. 

6491  C.  do.  18  to  24  oz . * 

6491  D.  do.  32  to  48  oz .  <( 

PLUnVIB  BOB  CORD. 

6496.  Plumb  Bob  Cord,  best  linen,  thin,  medium  or  thick.  .  per  yard  $ 

6497.  do.  best  braided  silk . u  ti 
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STAKE  TACKS.  SPADS. 


? 

No.  6404. 

1 


No.  6498. 


6494,  Stake  Tacks,  galvanized,  tin  bo.v  of  50 . $ 

6495.  do.  do.  “  “  “  100 . 

6495B,  do.  do.  ««  in  bulk  (5  Ib.s.  or  over).  .  .  .  ])t‘rll). 

These  tacks  have  an  indentntinn  in  tho  Piirfaco  nf  the  head,  so  iliat 
the  plumb  bob,  if  auspended,  exactly  indicates  location. 

6498.  Stirveying  Spada,  Montgomery's,  steel,  2^  in.,  for  suspending 
plumb  bob  from  timbers  in  mines;  tin  box  of  50.  ,  .  .  . 


6498M. 

do. 

do. 

do. 

in  bulk,  per  lot  of  1000.  .  . 

6499. 

do. 

do. 

do. 

but  H  in.  tin  box  of  50,  .  . 

6499IVI. 

do. 

do. 

do. 

in  bulk,  per  lot  of  1000. 

SUKVEYOE’S  LEATHER  BAGS. 


No.  7090.  7092. 


No.  7090.  7092. 

7090.  Surveyor’s  Leather  Bag . each  $ 

7092.  ••  "  “ .  M 


For  sequence  of  oatalogue  numbers,  see  Number  index. 
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EXTliA-FIXE 

FIELD  AND  MARINE  GLASSES. 

The  Field  and  .'Marino  Glasses  and  Priam  Binocalars  here  listed  are  of  the  finest 
quahiy  and  finish.  They  have  boon  selected  to  meet  the  exactin;;  rcqnirements  of  the 
Engineer.  Tourist.  Sportsman  and  Naturaliat.  and  may  be  depended  npon  to  be  of  the 
highest  optical  efficiency  and  satisfactory  in  every  respect. 

AM  ot  these  Qlasses  can  be  adapted  to  the  distance  between  the  eyes  of  the  observer.  ai  the 
bars  connectino  the  two  bodies  are  hinoed.  A  short  graduated  arc  and  index  facilitate  letting  the 
i nterpupiMery  distance  when  this  is  once  determined.  The  focusing  is  by  means  of  a  central 
thumbscrew. 


No.  6023.  6929. 


6923.  Field  jiad  Mariae  Glass,  Object  Glass  in..  magntfyiDg 
power  33  (linmelers,  fleld  of  view  115  yar<ls  at  1000 
yards.  Body  fiuisbed  in  black  lacquer  and  black 
gr.tined  leather.  Weight  about  15 oz.  In  stiff  leather 
Sling  Case,  with  shoulder  strap  and  cord . each  $ 

6927.  Field  and  Marine  Glass,  Object  Glass  2 in.,  magnifying 
power  4  diameters,  field  of  view  105  yards  at  1000 
yards.  Body  fini.shed  in  black  lacquer  and  black 
grained  leather,  sunshades  leather  covered.  Weight 
about  30  oz.  In  stiff  leather  Sling  Case,  with  shoulder 
strap  and  cord . . . . . . 

*6929.  Field  and  Marine  Glass,  Object  Glass  IJ  in.,  magnifying 
power  6  diameters,  field  of  view  00  yards  at  1000  yards. 

Body  finished  in  black  lacquer  and  black  grained 
leather,  sunshades  leather  covered,  weight  about  21  oz. 

In  stiff  leather  Sling  Case,  with  shoulder  strap  and  cord, 

^8ee  note  on  page  4ia 
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EXTKA-FITS'E 


FIELD  AND  MARINE  GLASSES. 


No.  6938. 


*6933.  Field  and  Marine  Glass,  like  No.  6929,  but  Object  Glass 
1 J  in. ,  inngnifyin."  power  8  diamcter.'i,  field  of  view  50 
yards  at  1000  yards.  Body  of  nluminum.  Weighl 
about  14  07. . each  $ 

•6934,  Field  and  Marine  Glass,  like  No.  0929,  but  Object  Glass 
1 J  in.,  magnifying  power  9  diameters,  field  of  view  45 
yards  at  1000  yards.  Body  of  aluminum.  Weight 
about  15  oz . each  $ 

*In  the  glaaaos  Nos.  G0S9  to  G034,  the  focusing  screw  is  independent  of  tlie  telescoping 
arrangement,  so  that  closing  the  glass  and  drawing  out  the  tnbes  will  not  disturb  the 
foens  to  which  they  have  been  adjusted  by  the  focusing  screw. 

6936.  Field  and  ilarine  Glass,  Object  Glass  1 J  in.,  two  magnify¬ 
ing  powers,  4.^  and  GJ  diameters,  field  of  view  70  and 
CO  yards  at  1000  yards.  Body  finislied  in  black  lacquer 
.and  black  grained  leather,  sunshades  leather  covered. 

Weight  about  24  07..  In  stiff  leather  Sling  Case  with 
shoulder  strap  and  cord . eacb  $ 

The  two  powers  of  this  glass  are  produced  by  a  movable  auxiliary  lens  in  the  eye¬ 
piece,  which  drops  into  the  field  or  out  of  it  according  to  the  position  in  which  the  glass  is 
held.  The  upper  cross  bar  is  marked  to  show  which  power  is  employed. 

6938,  Field  Glass,  Object  Glass  in.  (40  mm.)  effective  dia¬ 
meter,  magnifying  power  6  diameters.  Field  of  view 
80  yards  at  1000  3’^ardfl.  Angular  measure  4.5®.  Body 
finished  in  black  lacquer.  Weight  about  19  ozs.  Stiff 
leather  Sling  Case  with  shoulder  strap . eacb  $ 


EXTEA-rr^^E 


PRISM  BINOCULARS. 


Tlioso  Prism  Binorulnrs  nro  of  Intfst  imprnvol  cleHiijn.  nnd  of  the  finest  qunlity  in 
recard  to  their  optical  features  nod  to  the  mountincs  and  raaincs.  They  will  withstand 
con.'ideralile  routrh  UHage  withoQt  diatnrbintr  the  adjustment  of  the  prisma. and  the  cnsinca 
are  so  arcuratoly  made  that  the  retlectin«  surfaces  are  protected  against  duet  and  mois- 
liire  under  ext  rerae  varialiona  of  temperature  nnd  humidity. 

They  nro  focused  l>y  mean's  of  n  eentrnl  thumb  screw,  and  one  of  the  eyepieces  can 
he  adjusted  to  compensate  for  any  differenco  of  refraction  in  the  eyes. 


No.  6042. 


6942.  Prism  Field  Glass,  Object  Glass  1  in.  (24mm.)  efTcctive 
(liametor,  magnifying  power  G  diameters.  Relative 
hiniinosity  10.  Field  of  view  140  yards  at  1000  yards. 
Angular  measure  8.0^.  Body  finished  in  black  lacquer 
and  licavy  grained  leather.  TN'cight  about  19  ozs.  Stiff 
Ic'tithcr  Sling  Case  with  slioulder  strap . each  $ 


No.  6943. 


6943.  Prism  Field  Glass,  Object  Glass  in.  (30  mm.)  effective 
diameter,  magnifying  power  0  diameters.  Relative 
luminosity  25.  Field  of  view  150  yards  at  1000  yards. 
Angular  measure  8.5°,  Body  finished  in  blnck  lacquer 
nnd  heavy  grained  leather,  "Weight  about  26  ozs.  Stiff 
leather  Sling  Case  with  shoulder  strap . each  9 
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PRISM  RTTSTOC PLAINS. 


6946.  Prism  Field  Glass,  Object  Glass  In.  elTective  (30  mm. ) 

diameter,  magnifying  power  8  diamciers.  Relative 
luminosity  14.  Field  of  view  115  yards  at  lOtiO  yards.  Angular 
measure  6.5°.  Body  finished  in  black  lacquer  ami  heavy  grained 
leather.  Weight  about  27  ozs.  Stiff  Icatiier  Sling  Ca.se  with 
shoulder  strap . each  •$ 


*N6948.  Prism  Field  Glass,  Object  Glass  2'}  in.  (RO  mm.)  effective 
diameter,  magnifying  power  12  diameters.  Relative 
luminosity  20.  Field  of  view  76  yards  at  3000  yards.  Angular 
measure  4.3°.  Body  finished  in  black  lacquer  and  heavy  grained 
leather,  SVeight  about  60  ozs.  Stiff  leather  Sling  Case  with 
sbouhlcr  strap . each  $ 

'NOTE.  On  sccocnt  of  its  high  magnifyincr  power,  this  gloss  should  ho  firmly  supported 
during  o))8ervntionB  When  boidiog  it  in  the  hand,  the  arm  should  rose  upon 
some  rigid  obiect,  to  obtain  tho  full  benefit  of  the  high  power. 


m 

P 


UXTRA-rrSTS 

SPYGLASSES. 


No.  6949. 

6949.  Spyglr^ss,  inch  achromatic  Object  Glfias,  magnifying 
power  12)  diaructera,  one  draw  tube;  length  cloaca 
hh<jut  17  in.;  extended  21  in.  Body  enameled 
leather  color . each  $ 


6950.  Spyglass.  U.  S.  Navy  Pattern,  1}  in.  achromatic  Object 
Glass,  rnaenifying  power  12)  diameters,  one  draw 
tiil)e.  length  closed  about  17  in.;  extended  21  in. 

Body  loathcr  C(jvered  ;  leather  caps  find  shoulder 
strap . each  § 


6952.  Spyglass.  U.  S.  Navy  Pattern,  Ij  in.  achromatic  Object 

Glass,  magnifying  power  13)  diameters,  one  draw 
tube  with  focusing  device  (knurled  ringi,  length 
closed  about  22  in.;  extended  2(1  in.  Body  leather 
covered  ;  leather  caps  and  shoulder  strap . each  $ 

6953.  Spyglass,  U.  S.  Navy  Pattern,  like  No.  6952,  but  with 

power  of  20  diameters .  »* 


6954.  Spyglass,  U.  8.  Navy  Pattern,  2iin.,  achromatic  Oblect 
Glass,  magnifying  power  30  diameters,  one  draw 
tube  with  focusing  device  (knurled  ring).  Length 
closed  about  24  In.;  extended  28io.  Body  leather 
covered;  leather  caps  and  shoulder  strap . each  $ 
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The  Optical  Department  oT  our  -works  lias  at  its  dis¬ 
posal  a  staff*  of  scieutiffc  experts  and  skilled  mechanics, 
and  is  equipped  with  the  latest  and  best  appliances  and 
precision  tools. 

AVe  are  prepared  to  deslg-n  and  manufacture  instru¬ 
ments  similar  in  type  to  those  listed  in  this  catalogue, 
either  with  straig^ht  line  or  with  prism  telescope. 

Our  facilities  enable  us  also  to  make  repairs  on  such 
instruments  in  the  very  best  manner. 


i 


MAGNIFYING  GLASSES. 


U  2  2,^  3  3}  4  4A 

cucll 

POCKEa^  ^rAGXrFTEN’^G  GLASSES 


MOUNTED  IN  METAL. 


6980. 

Hound, 

]jr(Mi/.cd  fr.’inic,  1  lens,  1  in. 

6981. 

do. 

..  ..  2  ..  1 

6982. 

do. 

«  .1  3  1  « 

6985. 

do. 

nickel  silver  friuiie.  1  lens. 

1  in. 

6986. 

do. 

..  u  «  3  «> 

1  >■ 

6987. 

do. 

<.  .<  .<  3  «« 

1  “ 

each  $ 


These  Rlaeses  have  a  large,  fiat  field  and  good  magnifying  power:  they  are  well 
adapted  for  reading  graduations  on  Surve>n.ng  Instruments.  As  they  are  mounted  in 
metal  they  are  more  durable  than  those  mounted  in  bard  rubber.  Tne  mountings  are 
uon-muguetic. 

MOUNTED  IN  RUBBER. 


7000. 

Oval  PuLteru, 

1 

len.s, 

1  in.  diameter  .  .  . 

.  .  .  each  $ 

7001. 

do. 

1 

.< 

1.V  ..  .*  ... 

.  .  .  •• 

7002. 

do. 

2 

leuses, 

1  *.  ..  ... 

...  *« 

7003. 

do. 

2 

u 

u ..  ..  ... 

...  »• 

ACHROMATIC  ROCKET 
MAGNIlTERfS. 


Ko.  7021.  7022. 

7021 .  Pocket  Magnifier,  achromatic,  nickel  plated  bras.s  frame,  lens 

J  in.,  niagnifving  power  about  !}  diameters,  a  very 

fine  glass  wilb  good  definition,  for  examining  ore,  etc. ;  each  $ 

7022.  do.  do.  do.  but  in  brass  cylinder  Case  •< 


No.  7023.  7024.  702G. 

7023.  Pocket  IM.agnificr,  extra  powerful,  achromatic,  in  bronzed 

br.ass  frame,  lens  \  in.,  magnifying  power  about  12 
diameters . each  $ 

7024.  Pocket  Magnifier,  achromatic,  like  No.  7023,  but  lens  ^  in. 

magnifying  power  about  G  diameters .  «* 

7025.  CoddingtonLens.brassframeand  handle, nickelplated,  §  in.,  each  $ 

7026.  do.  .<  «  .«  -«  »  u 

TilTlEAD  COUISTTERS. 

(LINEN  PROVERS.) 


No.  7035. 


7035.  Thread  Counter,  folding  brass  frame,  ^  In.  field  ....  each  $ 

7036.  do  «  .*  «.  i  H  ..  ....  t< 

7037.  do  ««  It  tt  1  u  f 
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K  &,  E  MEASURING  TAPES. 

Patented. 

Manufactured  by 

IO:UFFEL  &  ESSER  CO. 

These  Amorican-made  tapes  are  recommended  for  their  fluperiority  in  design, 
•material,  xtorkinanshiji,  and  accuracy.  Tliey  are  graduated  according  to  the 
U.  S.  Standard  of  the  National  Bureau  of  Standards  at  “Washington,  D.  C. 

Our  Steel  Tapes  iu  feet  are  standard  at  62“  F;  those  in  metric  measure 
at  20=’C. 

KECO  FINISH. 

By  this  name  v.-c  designate  the  superior  finish  which  we  put  on  all  our 
steel  tape  lines.  It  produces  a  dense,  even,  black  line  surface  with  bright-steel 
graduations  and  figures  of  e.\ceptional  legibility.  The  KECO  finish  wears  well, 
guards  again.st  rusting,  tends  to  preserve  the  appearance  of  the  line  and 
obviates  Ibe  necessity  of  greasing  to  protect  it. 

For  description  of  “Ready  Reading”  Graduations,  see  page  418. 


K  &  E  STEEL  TAPES  WITH  THERMOMETER  SCALE. 


Endinff  of  100  foot  tape  with  Thermometer  Scale.  Acto&l  size. 

F.  S.  Patent  Thermometer  Scale  on  50  or  100  foot  tape,  ....  extra  $ 

Aa  a  means  of  obtaining  ad<litional  accuracy andtiniformityin  measQring.  we  recom> 
tnenrl  steal  tapes  with  thermaffleter  icale.  This  ecale  is  srtiduated  to  correspond  to  tbe 
cnntractiim  and  expanaiou  of  tbe  tape,  according  to  tbe  Fahrenheit  thermometer  for 
tapes  gradUittod  in  feet,  or  the  Centigrade  thermometer  for  tapes  in  metric  measure. 
It  takes  the  place  of  tlte  terminal  mark  of  the  tape  and  tbe  tomiinal  point  lies  at  that 
mark  of  the  cliHrmometer  scale  which  corresponds  to  tbe  prevailing  temperatnre 
reading  at  tlie  time  of  taking  tbe  measurement.  For  instance,  when  tbe  temperatnre 
registers  the  terminal  point  will  be  at  tbe  ^radnatioD  numbered  50  on  tbe  tbermev 
meter  scale,  at  'JCr*  it  will  be  at  the  graduation  numbered  20,  etc.,  etc.  Tbe  above  ent, 
which  i.^  actual  size,  will  show  bow  important  it  ie  for  exact  measuring  to  make  this 
correction  for  temperature,  the  variation  in  100  feet  between  90"  above  and  20°  below 
zero  is  about  .07  feet.  (The  fig.  "9"  in  tbe  cot  is  tbe  9tb  tenth  of  tbe  last  foot  of  a 
100  foot  tape  ) 

This  scale  cannot  be  applied  to  Lilipnt.  Midget.  Dwarf,  Handy.  Homo  or  Armor 
Tapes  nor  to  tapes  less  tlian  one-qunrter  inch  wide,  the  latter  exception  including  the 
Flat  Wire  Tapes  and  Band  Chains  listed  on  pages  441  to  452  inclusive. 

For  Pocket  Thermometers,  see  page  378. 

K  &  E  STEEL  TAPES  WITH  STATED  TENSION. 

T.  E.  Determining  the  tension  and  etching  it  on  the  line,  for  tapes 

up  to  100  ft . extra  $ 

To  seenro  uniformity  in  measurements,  we  etch  on  any  of  oar  steel  tapes  (except 
Liliput,  Midget,  Dwarf,  Handy,  Home  and  Armor)  the  tension  (in  poanda,  to  the  nearest 
halfpnund)  at  which  the  tape  is  standard  at  62"  F.  when  supported  for  its  entire  length, 
and  also  when  supported  at  ita  ends  only. 

For  determining  tbe  tension  of  longer  linos  and  etching  on  the  line,  prices  will  be 
according  to  conditions  and  will  be  quoted  on  appUcaiion. 

EXTRA-  LONG  TAPES. 

We  list  our  tapes  in  lengths  up  to  100  feet.  If  they  are  wanted  of  greater  length, 
we  make  them  to  order  In  any  of  our  styles  with  suitable  cases  or  reels.  For  lengths 
beyond  1 00  feet,  Flat  Wire  Tapes  and  Band  Chains  are  generally  preferred. 


For  sequence  of  catalogue  numbers,  see  Number  Index. 


K  &  E 

“READY  READING”  TAPES 


Prevent  Krrors  unrt  Save  Time, 

Tlie  foot  numbers,  wliicli  arc  ropcfitcd  at  ever}' sub  number, 
arc  placed  at  right  angles  to  the  sub  mnnijcrs  and  arc  read  (ir.nm 
the  tape  instead  of  lengthwise.  Tliis  arrangeinent  facilitates  read 
ing  and  thus  prevents  errors  and  saves  time.  In  making  liorizontal 
measurements  greater  than  five  feet,  the  tape  user  is  “beliind’’  his 
tape,  so  that  this  lateral  position  of  the  foot  numbers  is  tlie  most 
natural  and  convenient,  for  both  horizontal  and  vertical  measuring', 
as  shown  in  the  cuts  below.  Furthermore,  it  is  much  less  confus¬ 
ing  tiian  where  all  numbers  (foot  and  inch  or  tenth  alike)  arc  po¬ 
sitioned  longitudinally’  on  tlie  tape;  in  \\  hich  case,  foot  nuinliers 
and  sub  numbers,  being  often  duplicated,  are  frerjucntly  mistaken 
for  each  other. 

The  foot  uumhi^T  inrepiaUd  at  czcri/  inch  niar'k  or  tfntJi  mark, 
directly  aliend  of  the  sub  number,  throughout  the  entire  length  of 
the  tape.  This  absolutely  prevents  mistalces  in  reading  the  tajic, 
since  there  can  never  be  the  slightest  doubt  as  to  ilie  number  of 
feet  measured  at  any  point  on  the  tape. 

Tlic  great  advantages  of  this  system  of  numbering  arc  instant¬ 
ly  obvious  to  any  one  who  uses  a  tape,  and  will  be  fully  aiipreei- 
ated  because  almost  everyone  has  made  mistakes  of  a  foot  in 
measuring  with  tapes  numbered  in  the  ordinary  way,  witli  the 
foot  figures  aiijicaring  only  once  every  twelve  inches.  Surdi  mis¬ 
takes  are  always  troublesome,  frequently  costly  and  sometimes 
dangerous. 

Jluch  time  is  also  saved  by  this  system  of  numbering,  as  one 
need  not  look  back  to  the  beginning  of  the  foot  to  sec  the  foot 
number;  on  the  con¬ 
trary,  it  is  constantly 
in  front  of  the  eye  in 
close  juxtaposition  to 
every  sub  number. 


K  &  E  Steel  and  Woven 
Tapes,  Nos.  7152  to 
751  5(except'‘NewYork'’) 
are  now  furnished  with 
''Ready  Reading”  Gradu¬ 
ations. 


SUBDIVISIONS, 
u.  s.  standard. 


Steel  Tapes  in  1 have  the  foot  graduated  to  iocbes  (}^  foot)  aod  each 
inch  to  eigbtbs,  making  the  ultimate  graduation  1  inch,  except  the 
Liliput.  Midget,  Dwarf  and  Meciianic'a  Tapes,  which  are  graduated 
to  inch. 

Steel  Tapes  in  lOtha  have  the  foot  graduated  into  10  parts  and  each  again 
into  10  parts,  making  the  ultimate  graduation  foot. 

Woven  Tapes  in  12tha  have  the  foot  graduated  to  inches  foot)  and  the 
inches  to  halves,  making  the  ultimate  graduation  half  inch,  except 
the  Piccolo  Tape,  which  is  graduutcnl  to  ^  inch. 

Woven  Tapes  in  1 0tha  have  the  foot  graduated  into  10  parts  and  each  into 
halves,  making  the  ultimate  graduation  half  tenths  of  a  foot,  except 
the  Piccolo  Tape,  which  is  graduated  to  -jg  and  foot. 

Spring  Winding  Pocket  Tapes:  Tip  Top  Tapes  are  graduated  to  inches  in  lOthn, 
except  Nos.  77i:3TF.  7714TF.  7714T™  and  7723TF,  whirh  arc 
graduated  to  feet,  inches  and  16tbs.  and  Nos  771 1  -4  and  -8  wliich  are 
graduated  to  inches  and  lOths,  other  side  to  feet  and  ^in.  or  ^  in., 
respectively. 

Spring  Winding  Pocket  Tapes  Tip  Top  Tapes  Nos.  7710  D  to  7714  D,  in  1 0tha  have 
the  foot  graduated  into  10  parts  and  each  y’g  again  into  10  parts, 
making  the  ultimate  graduation  foot. 

Steel  Tapes  on  which  the  measurement  begins  "on  the  line'’  have  the 
2ero  mark  i'<  or  t'«  foot  respectively  from  the  end  of  the  line. 

METRIC. 

Steel  Tapes  in  Metric  measure  are  graduated  to  half  centimeters,  the  first 
decimeter  to  millimeters. 

Woven  Tapes  in  Metric  measure  are  graduated  to  half  centimeters  througbeut. 
Spring  Winding  Pocket  Tapes  in  Metric  Measure  arc  graduated  to  millimeters 
throughout 

On  all  tapes  In  the  METRIC  measure  except  Paine’s  pattern  tapes, 
the  measuremennt  begins  ’‘on  the  line.” 

OFFICIAL  CERTIFICATE  OF  COMPARISON. 

We  can  furnish  a  Certificate  of  Comparison  by  the  National  Bureau  of 
Standards  at  Washington  for  any  of  the  K  At  E  Steel  Tapes,  the  graduations 
of  which  begin  on  the  line.  The  following  prices  for  comparing  include  the 
Bureau's  fee  and  the  transportation  charges  to  and  from  Washington. 

Ca.  For  total  length  not  greater  than  100  feet  or  flO  meters  either 

supported  throughout  or  at  intervals .  $ 

Cb.  For  each  additions]  100  foot  or  .70  meter  interval .  ...... 

Co.  For  each  additional  100  foot  or  70  meter  interval  on  the  back  of 

any  tape  compared . 

Cd.  For  comparing  total  ]<  ogth  supported  throughout  and  at  intervals, 
for  lengths  of  100  feet  or  50  meters  .  ........... 

Ce.  Same  for  each  additional  100  feet  or  60  meters . 

Cl.  For  each  sub  division  compared . 

Cg.  For  determination  of  length  at  an  additional  tension,  or  with  an 
additional  number  of  points  of  support  when  being  tested 
supported  at  intervals,  for  each  lOO  foot  or  50  meter  interval. 

Ch.  For  determining  the  tension  to  the  nearest  0.5  pound  or  0.25  kilo¬ 
gram  at  which  the  tape  is  the  most  nearly  correct  at  the 
standard  temperature,  there  will  be  an  additioniU  charge  for 

each  100  foot  or  50  meter  interval  of . 

Ci.  For  determination  of  Youn'i's  modulus  of  elasticity  for  each  100 

foot  or  .70  meter  interval . . 

CJ.  For  determining  the  weight  of  a  tape  per  foot  or  per  meter  .  . 


OFFICIAL  CERTIFICATE  OF  COMPARISON.  (Conld.) 

Ck.  Fnr  tostin^  spring  balnncea  nccompanying  tapes  .  . .  $ 

Cl.  For  grjuluattng  tapes,  each  Hue,  including  tiiC  zero  (this  docs  not 
include  the  comparison  of  the  lines)  ....... 

Cm.  For  iai>cs  not  sent  on  areel  there  will  he  an  nddifionnl  charge  for 
(Mich  If  0  foot  or  00  meter  length  or  fraction  thereof.of,  . 

Cn.  A  discount  of  20  per  cent  will  he  allowed  on  tlie  above  feet 
when  tapes  are  submitted  in  lots  of  live  or  more. 

Co.  Comparison  of  a  00  meur  tape  on  the  geodetic  coinp.irator  .  .  . 

Cp.  Comparison  of  two  or  more  50  meter  tapes  on  the  geodetic  com¬ 
parator,  each  .......  . 

Cq.  Comparison  anti  determination  of  co  efficient  of  expansion  of  a 

50  meter  tape  on  the  geodetic  comparator . 

Cr.  Comparison  and  determination  of  co-cfficieni  of  expan.sion  f)f  two 
or  more  '50  meter  tapes  on  tne  geodetic  comparator,  each  .  . 

Cs.  Comparison  of  .*»0  meter  tapes  on  the  gcodt  tic  comparator  at  an 

additional  tension  or  method  of  support . 

Tho  certificate  of  tlio  Bureau  of  StandardH  statoa.  nraontr  other  dat.a.  the  temperatare 
at  which  compari.son  was  mule,  tne  method  «>f  supp 'ft.  t  le  U'lminn  at  wliich  t.ipe  waa 
comp.ared.  and  the  1  npth  corrected  for  the  teinperaturo  of  T  for  tapes  graduated  into 
feet,  or  20*  centigrade  for  metric  tapes. 

TAPE  ME2^DI]SrG  OUTFIT. 


7095.  K  &.  E  Tape  Mending  Outfit,  one  punchintr  pliers  with 
end  nipper,  shears  and  hummer,  nil  combined  in  one 
tool.  One  extra  punch  f»»r  pliers.  One  rivet  set,  one 
small  anvil.  One  box  of  rivet  pins.  One  clamp,  several 
pieces  of  in.  tape  steel;  in  canvas  bag . each  $ 


TAPE  MENDI^fG  TOOL. 


7098.  Tape  Blending  Tool,  combined  cutter  and  riveter,  8  in.,  a  light 
and  convenient  tool  for  quickly  repairing  tapes  in  the  field. 


Tool,  with  1000  eyelets  (500  each  of  two  sizes) . each  $ 

Extra  eyelets  (500  in  a  package) . per  mille 


BEPAinmG  TAPES. 

We  promptly  attend  to  any  repairs  on  steel  or  woven  tapes  at  a 
moderate  charge. 


^  K  &  E  STEEL  TRIPES. 

IvECO  Fiiiisli. 

Graduations ‘  Ready  Reading". 


Please 

(9feio  K  &  E  Stt-el  Tapes,  V2  in.  wide,  on  patent  brass  frariio,  largo 
center  with  Ion''  folding  handle,  frame  and  all  mountings  nickel- 
plated.  Graduations  begin  on  the  line. 

Length  in  feet.  90  lOO 

12tbs  of  feet . No.  7152T  7155T 

Igtba  n  <( .  7152D  7155D 

each  S 

Length  in  Meters,  15  30 

Metric  (one  side  only) . No.  7152IV1  7155M 

each  $ 

Metric,  other  side  12tba  of  feet . No.7152TM  7155TM 

each  $ 

^ccca«  K  &  E  Steel  Tapes  3/3  in.  wide,  on  patent  brass  frame,  large 
center  with  long  folding  handle,  frame  and  all  mountings  nickelplated. 
Graduations  begin  on  the  line. 

Length  in  feet.  50  lOO  150*  200* 

12th9offeet . No.7162T  7165T  7166T  7167T 

lOtha  u  u .  7162D  7165D  71660  7167D 

each  $ 

Length  in  Meters,  I5  30 

Metric  (one  side  only) . No.  7162M  7165IV1 


100 

7165T 

7165D 

150* 

7166T 

71660 

200* 

7167T 

7167D 

1  in  Meters, 

15 

30 

.  No. 

each 

7162IV1 

$ 

7165IV1 

.  No.  7162TM 
each  8 

7165TM 

*Tbo  reels  of  the  IfiO  and  200  foot  Texas  Tapes  are  like  those  of  the  shorter 
lengths,  but  have  crossarnis  (four-arm  reels). 

&  E  Steel  Tapes,  B/igin.  wide,  Paine’s  Pattern,  on  patent  brass 
frame,  Targe  center  with  long  folding  handle,  frame  and  all  mountings 
nickelplated,  two  handles  for  tape  line.  Graduations  begin  at  end  of  line. 

Length  in  feet,  50  lOO 

12thaoffeet . No.  7172T  7175T 

lOthfl  ..  .< . No.  7172D  7176D 

each  $ 

Length  in  Meters,  15  30 

Metric  (one  side  only) . No.  7172N1  7175N1 

each  S 

Metric,  other  side  12th9  of  feet . No.  7172TIVI  7175TM 

each  $ 

7186.  Berkeley  Tape,  see  page  423.  For  sequence  of  catalogue  numbers,  see  Number  Index. 


For  Thermometer  scale,  see  page  417, 
Etching  Tension  on  Line,  see  page  417. 


422 


BRONZE  TAPES. 

(Special  Bronze  Alloy) 

UUST  PllOOF. 


Please  order  by  number. 


Graduations  “Ready  Reading”. 


K  &  E  BRONZE  TAPE  1/2  in.  wide,  on  patent  brass  frame,  large  center  >vith 
long  folding  handle,  frame  and  all  mountings  nickelplaterl.  Graduations 
begin  on  the  line. 

Length  In  feet,  BO 

IStha  of  feet . No.  7387T 

lOths  of  feet .  7387  0 

each  $ 

The  Bronze  Tapes  are  intended  for  use  in  salt  or  fresh  water,  mine  waters, 
on  board  ship,  etc.  The  lines  are  heavy  bronze  ribbon  and  the  etched  gradua¬ 
tions  are  sharp  and  easily  read. 

Bronze  Tapes  in  other  measures  or  of  other  lengths,  made  to  order. 

For  sequence  of  catalogue  numbers,  see  Number  Index. 


lOO 

7389T 

73890 


I 


•I:*:: 


K  ^  B  STEEL  TAPES. 

Ivi:CO  Finish. 


‘y^  r  r 

C^'^CZl\C\C\y  K  &  E  Steel  Tapes,  ’/4in.  wide,  Paine  s  Paltern,  metal  reel 
*  witli  leaLlier  strap  Iiandlc,  laree  center  ■with  long  foltling 
liaiullc.  Twri  handles  for  tape  line.  Reel  aluminum,  all  mountings 
iiickelp'.ated.  Graduations  begin  at  end  of  line. 

Please  order  by  number. 


Length  in  feel, 

SO 

too 

200 

300 

lOihs  nf  feet  .  . 

No.  71820 

7185D 

71B7D 

7188D 

each  * 

Length  in  Meters, 

IS 

30 

Metric  (one  side 

only)  .... 

No.  7182M 

7185M 

cacb  $ 

K  &  E  Steel  Tapes,  V4  it-  wide,  Paine's  Pattern,  lieav^'  brass  reel 
with  leather  strap  handle,  large  center  with  long  crank  and  swiveling 
handle.  Tw*o  handles  for  tape  line.  Reel  and  all  mountings  nickel- 
plaled.  Graduations  begin  at  end  at  line. 


Length  in  feet,  lOO 

lOtha  of  feet . No.  72050 

each  ^ 

Length  In  Meteri,  30 

Metric  (one  side  onlyl . No.  7206  M 


each  $ 

The  Pnrdne  la  an  extra^heav;  tape,  which  will  stand  roush  neage. 


For  Thermometer  Seale,  see  page  417. 
Etching  Tension  on  Line,  see  page  41 7. 
Nickelplating  Tape  Linas,  sea  page  433. 


K  &  E  STEEI^  TAPES. 

KKCO  Vinisli. 


Graduations 
“Ready  Reading”^ 


K  &  E  Steel  Tape?,  3/8  in-  wide,  stout  bent  leather  case,  patent 
center,  long  swiveling  Hush  fohling  handle,  opened  by  pushing  handle 
pin  from  oppo.siie  side  of  case.  J^ickelplated  mountings.  Graduations 
begin  at  outside  end  of  ring. 


Length 

in  feel.  25 

50 

75 

100 

12th3  of  feet  .  . 

.  .  .  No.  7250T 

7252  T 

72547 

7255T 

lOths  . . 

.  .  .  7250D 

each  8 

72520 

7254D 

7255D 

12th3  of  feet  and  links  No.  7250TL 

7252TL 

7254TL 

7255 TL 

lOths  41  14  44 

u  7250DL 

7252DL 

7254DL 

7255DL 

eacli  •'5 

Graduating  Cornell  Steel  Tapes  to  1 6ths  inches  throughout,  add  per  foot  $ 
Length  in  Meters.  fO  ]5  20  25  30 

Metric  (one aide  only)  .  .  .  .  No.  7251M  7252M  7253iVl  7254M  7255M 

each  8 

Metric,  other  side  12tha  of  feet  No.  7251  TIVl  7252TIVI  7253 TM  7254T1VI  7255TM 
each  8 

TREE  TAPE. 

(FORESTER’S  TAPE), 


No.  7262DP. 


7262 DP.  iMWW  K  d.  E  Steel  Tree  Tape.  3/a  in.  wide,  50  ft., 
one  side  lOths  and  lOOtbs  feet,  other  side,  in  the  proportion 
of  circumference  to  diameter,  to  feet,  lOths  and  lOOths, 

Stout  bent  leather  case,  patent  center,  long  swiveling  flush 
folding  handle,  opened  by  pushing  handle  pin  from  opposite 
side  or  case.  Nickelplatcd  mountings.  Jointed  anchor  peg 
for  fastening  to  tree.  Graduations  begin  at  end  of  line,  each  $ 

As  the  two  sides  nf  this  tape  nre  CTadunted  in  the  ratio  of  diameter  to  circumference 
(1:9,1410),  either  dimension  can  be  read  off  opposite  the  other. 

For  other  Circumference  Tapes,  see  pages  429  and  454 


For  Thermometer  Scale,  see  page  417. 
Etching  Tension  on  Line,  see  page  417. 
Nlekelplatlng  Tape  Lines,  tee  page  433. 
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K  A  E  STEEL  TAPES. 

KECO  Finish. 


Graduations  ‘‘Ready  Reading". 


Please  order  by  number. 


Steel  Tape<i,  1/4  in.  wide,  stout  bent  leather  case, 
flush  folding  hantUc,  opened  fay  pushing 


Xifip/Ut  K  &,  E 

patent  center,  long  swivelin: 
handle  pin  from  opposite  side  of  case, 
tions  begin  at  outside  end  of  ring. 

Length  In  feet,  2S 

Dimensions,  in. 

Weight,  3\  07. 

12tha  of  feet  (indies  in  lOths)  No.  7270T 
lOtbs  .<  ..  (to  lOOthe  feet)  7270  D 

each  S 

Length  In  Meiers,  |  O 

Metric  (one  side  only)  .  .  .  No.  7271  N1 
each  $ 

Metric,  other  side  12th8  of  feet  727 1  TM 
each  $ 


Nickclplated  mountings. 

Gradua* 

50 

75 

100 

2®xA  in. 

SiXiin. 

8JX*  in. 

5  oz. 

8.V  oz. 

10^  oz. 

7272T 

7274T 

7275T 

7272  D 

7274  D 

727GD 

10 

7272  N1 

7272TM 

The  Lilipnt  Steel  Tapes  are  of  tbo  enme  srade,  workmanship  and  aeonracy  as 
the  Cornell  K  dic.  E  Steel  Tapes  but  of  sumller  size.  They  are  very  compact  and 
light  and,  therefore,  suitable  and  conTeoient  for  the  pocket. 

NIckflIplatIng  Tape  Lines,  see  page  433. 


I 


j 


I 

f 


K  &  E  STEEL  TAPE 

HECO  Finish. 


Graduations  “Ready  Reading”. 


Slenac^acv  k  &  e  Steel  Tapes,  in.  wide,  Paine's  Pattern,  slout 

bent  leather  case,  patent  center,  long  swiveling  Hush  folding  handle, 
opened  by  pushing  handle  pin  from  opposite  side  of  case.  Two  handles 
for  tape  line.  Nickelplated  mountings.  Graduations  begin  a!  end  ol 
line. 


Length  in  feet. 

50 

75 

lOO 

12tha  of  feet . 

No.  7292  r 

7294T 

7295T 

lOkha  «  <i . 

72929 

7294D 

72950 

each  $ 

Length  in  Metere.  1 5 

20 

25 

30 

Jletiic  (one  side  only)  ....  No.  7292  M 

7293M 

7294M 

7295M 

each  $ 


The  Rensselaer  iaas  E-xtra-fine  stout  heavy  tape. 


For  Thermometer  Scale,  see  page  417. 
Etching  Tension  on  Line,  see  page  41  7. 
Mckelplating  T,,e  Lines,  see  page  433,' 


KECO  Finish 


Graduations 


K  &  E  Steel  Tapes,  6/je  in.  wide,  Paine’s  Pattern,  stout  bent 
leutlier  case,  lar,^e  center  with  long  folding  handle.  Two  handles  for 
tape  line.  Nickclplatcd  mountings.  Ornduatlons  begin  at  end  of  line. 


Length  in  led. 


too 

7305T 

7305D 


SO 

No.  7302T 
7302  D 


70 

7304T 

7304D 


Length  in  Meien, 


IB  20  2B  30 

No.  7302M  7303M  7304M  7305M 


Metric  (one  side  only) 


For  Thermometer  Seale,  see  page  417, 
Etching  Tension  on  Line,  see  page  417. 
Nickelplating  Tape  Lines,  see  page  433. 


K  &  E  STEEL 


w'^a'^v  K  &  E  Steel  Tapes,  3/i0  in.  wide,  Paine’s  Pattern,  strong 
steel  case,  large  center  with  long  folding  handle.  Two  handles  for 
tape  line.  Case  and  mountings  nickelplated.  Graduations  begin  at 

end  of  line. 


Length  in  feet, 


lOtha  of  feet 


Length  in  Meters,  I  S 

Metric  (one  side  only)  .  .  .  No.  7322M 
each  $ 


30 

7325IVI 


The  New  York  Tape  is  an  extra-narrow  full  divided  tape,  and  is  of  heavy 
tough  steel  ribbon,  so  that  it  has  good  wearing  qualities.  It  la  intended  especially  for  the 
use  of  Surveyors  who  require  a  strong  tape  which  offers  the  least  resistance  to  the  wind 


For  Nickelplafing  Tape  Lines,  see  page  433. 


K  &  E  STEEL  TAPES. 

KECO  Finisli. 


Graduations 

“Ready 

Reading”, 


Self-Opening 

Handle. 


HOME  K  &  E  Steel  Tapes,  3/8  in.  wide,  stout  bent  leather  case,  large 
center,  long  folding  “Self-opening”  handle.  Nickelplated  mountings.  Gradu¬ 
ations  begin  at  outside  end  of  ring. 


PIcoAC  order  by  niinibcr. 


Length  in  feet,  2S  90 

12ihfloffeet . No.  7350T  7352T 

lOtha  “  “ .  7350D  7352D 

each  $ 

Length  in  Meters,  lO  19  20 


Metric  (one  side  only )  .  .  .  No.  7351  M  7352M  7353M 

each  J® 


70 

100 

7354T 

7355T 

7354D 

7365D 

29 

30 

7354M 

7355M 

3Ietric,othersidel2th8offeet  N0.7351  TM  7362TM  7353TM 
each  S 


7354TM  7355TM 


HOME  K<Sk  E  Steel  Tapes,  1/2  inch  wide,  stout  bent  leather  case,  large 
center,  long  folding  linndle..  ^ickelplaicd  mountings.  Graduations  begin  at 
outside  end  of  ring. 


Plca-ic  order  by  number. 


Length  In  feel, 

29 

90 

70 

too 

12ths  of  feet . 

.  .  .  .  No.  7340T 

7342T 

7344T 

7345T 

lOthfl  1.  u  . 

each 

S 

7340D 

7342  D 

7344  D 

7345  D 

Length  In  Meters, 

iO 

19 

20 

20 

30 

Metric  (one  side  only)  .  .  . 

each 

No.  7341  M 

$ 

7342  M 

7343M 

7344M 

7345  M 

Metric,  other  side  ]2tha  of  feet  No.  7341 TM 
each  $ 

7342TM 

7343TM 

7344TIIII 

7345 TM 

7356.  HOME  K  &  E  STEEL  CIRCUMFERENCE  Tape,  3/b  In.  wide, 
50  feet,  one  side  feet,  inches  and  8ths,  other  side  in  the 
proportion  of  circumference  to  diameter,  in  feet,  stout  bent 
leather  case, . each  f 


For  other  Clrcumferenco  Tapes  see  pages  424  and  454 
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K  <Sl  E  STEKL  l^VPES. 


K13CO  Finish. 


HANDY  K  4.  E  Steel  Tapes,  3/g  Inch  wide,  black  sewed  •Leatlicrite"  case 
plain  center  with  long  folding,  ‘'self-opening'’ handle.  Graduations  “Ready 
Reading”.  Nickelplated  mountings.  Graduations  begin  at  outside  end  of  ring. 


For  Mckelplating  Tape  Lines,  see  page  433. 

For  sequence  of  oatalogue  numbers,  see  Number  Index. 


PIcnsc  (>r<l4*r  by  iiiiDibrr. 


The  Handy  K  4  E  Steel  Tapes  are  intended  to  supersede  the  woven  tnpes 
which  on  account  of  their  low  price  are  often  used  where  a  more  reliable  tape 
ought  to  be  employed.  They  arc  of  high  quality  steel  and  accurately  gradu¬ 
ated.  The  neat  sewed  Icathcrite  case  of  the  Handy  Tape  is  convenient  to  use 
and  to  carry  in  the  pocket. 


12tbB  of  feet 


Length  In  feet,  2S 

. No.  7303 

each  $ 


50 

7384 


75 

7385 


100 

7386 


Graduations 
“Ready  Reading". 


Self-Opening 

Handle. 


m 


KEUFFEL  a  ESSER  CO,  NEW  YORK 


K  SlE  STEEl.  TAPES. 

KECO  Fiiiisli. 


Graduations 

“Ready  Reading". 
Scit  Opening  Handle. 


ARMOR  K  &  E  Siecl  Tape:^,  3/g  in.  wide,  strong  steel  case,  large 
center  with  long  folding  handle.  Case  and  mountings  nickelplated.  Gradua¬ 
tions  begin  at  outside  end  of  ring. 


Please  order  by  number. 


Length  in  feet. 

I2tlis  of  feet . 

lOtba  ,4  ti . 

each  « 

25 

. No.  7370T 

.  7370D 

50 

7372T 

7372D 

75 

7374T 

7374  D 

lOO 

7375T 

7376D 

Length  in 
Metric  (one  side  only) 

Meters.  lO  15 

.  ...  No.  7371  M  7372M 

each  S 

20 

7373M 

25 

7374M 

30 

7376M 

Metric, othersidelSthsoffeet  N0.7371TM  7372TM  7373TM  7374TM  7S75TIIII 
each  $ 


The  Btrooff  preased  steel  c&ae  of  the  Armor  Tape,  which  is  unaffected  by  oil  or  frit, 
adapts  this  Tape  partlcolarly  well  to  Mechanics'  use. 


For  Nickelpliting  Tape  Ltoot»  too  pige  433. 
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K  &  E  STEEL.  TAPES. 

KJCCO  Finish. 


MIDGET  KSlZ  Sled  Tapes,  1/4  in-  wide,  stout  bent  leather  case,  long 
folding  ‘'Self-opening”  liandle.  Nickelplated  mountings.  Graduations  begin 

at  outside  end  of  ring. 


Length  in  (cel.  25 

Dimensions . 2gXi 

Weight  ('about)  ....  4;^  oz. 

12tbH  of  feet  finches  in  IGtbs)  .  No.  73G0T 
lOths  <1  (to  lOntbs  feet)  .  73G0D 

each  $ 


50  75  lOO 

3JXJ  in 

6.^  oz.  8^  oz.  lOJ  oz 

73G2T  7364T  7365T 

7362D  7364D  7365D 


The  Midget  Steel  Tape  in'»p|«the  increasing  demand  for  an  aocurate  and  durable 
steel  tape  of  convenient  si^e  for  rbe  pocket,  at  alow  price,  liisaiinilar  to  iheLiliput  tape 
but  has  a  plain  center,  like  lbo  Home  Tape. 


Please 


Graduations 

“Ready  Reading”. 


Self-Opening  Handle. 


DWARF  K  &  E  steel  Tapes,  1/4  in.  wide,  strong  steel  case,  long  folding 
“Self-opening”  handle.  Case  and  Mountings  nickelplated.  Graduations  begin 
at  outside  end  of  ring. 


Length  In  feet,  25 

Dimensions . 2^  X  hi- 

Weight  (about) .  3i  oz. 

12thB  of  feet,  (inches  in  IGtba) . No.  7380T 

lOths  .4  (to  lOOths  feet) .  7380  D 

each  $ 


DO 

X  i  in. 
6  oz. 
7382T 
7382D 


The  Dwarf  Steel  Tape  ill  an  accurate  and  durable  tape.  The  case  is  of  steel  and 
will  stand  much  wear  and  rougu  usage.  It  is  similar  to  the  Armor  tape  but  of  pocket  size. 


7262  D  P  and  7358.  Tree  Tapes,  see  pages 424  and  429. 
For  Nickelplating  Tape  Lines,  see  page  433. 


HANDLES  FOR  TAPES. 

For  Paine’s  Pattern  Tapes. 


No.  7390. 


7390.  Plain  Brass  Handles,  Nickelplated .  each  $ 

7392.  do.  do.  hut  large  oval  ring .  ** 


TE3SrSI03Sr  AOT)  CLAJMPII^G  ItAISTOLES. 

For  Engineer's  Steel  Tapes. 


These  tension  handles  form  a  very  valuable  addition  to  a  tape,  as  they 
enable  the  user  to  apply  exactly  the  tension  at  which  the  tape  is  standard. 
They  are  recommended,  also,  for  use  with  the  fine  narrow  tapes. 


7401.  Clamping  Handles,  brass,  nickelplated,  for  narrow  tapes,  to 

attach  to  any  part  of  tape . each  S 

7402.  Tension  Handles,  brass,  nickelplated,  indicating  tension 

up  to  201bs.,  reading  by  half  pounds . . 

7403.  do.  do.  like  No.  7403,  but  indicating  tension 

up  to  30  lbs .  “ 

ISnCKELPLATESTG  STEEL  TAPE  LLSTES. 

We  are  prepared  to  furnish  our  steel  tape  lines  nickelplated  in  the  beat 
and  most  durable  manner  (for  protection  against  rust)  at  the  following  extra 
charge: 

Ungth  Infect,  2B  BO  7B  lOO 

extra  each  $ 


WOVEN  TAPES 


Woven  tapes  of  any  make,  are  liable  to  stretch  or  shrink. 
Woven  tapes  should,  therefore,  not  be  used  when  exact  measure¬ 
ments  are  required,  without  constant  attention  to  their  condition 
by  comparison  with  a  standard  steel  tape.  Any  of  the  K  &  E 
Steel  Tapes  will  answer  this  purpose,  as  they  are  made  according 
to  the  U.  S.  Standard  of  the  National  Bureau  of  Standards  at 
Washington. 

EXCETSIfJR  MEASURING  TAPES. 

WAKIJ-S  HATKNT  EXGINJJKK’S  TAPE. 


7410.  Excelsior  Engineer’s  Tapes,  Ward’s  00  feel, 

of  same  quality  as  No.  7442(pngc  -IS?)  In  bent  leather 
case,  long  folding  handle.  Graduations  begin  at 
outside  end  of  ring.  All  mountings  nickelplated, 
graduated  for  single-track  roadbed, with  Directions,  each  . 

7411.  Excelsior  Engineer’s  Tapes,  like  No.  7410,  hut  graduated 

for  double-track  roadbed . . 

This  is  a  woren  tape  in  best  bent  leather  cane.  One  side  of  the  tape  is  marked  in 
feet  and  tenths,  as  for  ordinary  measurements,  while  the  other  side  is  marked  in  a  special 
manner  for  setting  Slope  Stakes,  or  for  lindiiin  the  center  from  the  Slope  Stakes  after 
the  Center  Stake  has  been  removed. 

A  pamphlet,  How  to  Set  Slope  Stakes,  giving  full  particnlarn  of  the  method  of  using 
them,  is  snpplied  with  each  one  of  these  Tapes. 


The  latest  step  in  the  evolution  of  woven  tape  lioes  is  illustrated  above. 
One  good  tnpc  case  will  usually  outlast  a  number  of  woven  tape  lines. 
The  old  w.iy  nf  inserting  a  new  tape  line  in  the  case  was  always  more 
nr  less  ctjniberisomc,  as  it  was  necessary  to  open  the  metal  center  of  the  case, 
remove  the  end  of  the  old  line,  insert  the  re-fill  through  the  mouth  of  the  case, 
and  then  tliis  was  the  most  annoying  part  of  the  task  —  try  to  moke  the 
loop  at  the  end  of  the  rc-fill  slip  over  tlie  binding  post  of  the  metal  center. 

In  working  out  the  problem  of  improving  upon  tbc  old  method,  wc 
realized  tliat  the  means  to  be  :idopte<l  would  have  to  be  applicable  not  only  to 
new  tape  cases,  still  to  be  constructed,  b»it  also  to  the  thousands  of  our  tape 
cases  ulrcudy  in  use. 

In  tbc  patented  device  illustrated  herewith,  wc  offer  a  most  successful 
solution  of  this  problem.  A  short  strip  (or  tongue)  of  woven  tape  line  is 
attached  by  a  loop  to  the  binding  post  of  the  tape  case.  The  other  end  of  the 
tongue  has  a  special  form  of  hook  over  which  is  slipped  the  specially  con¬ 
structed  loop  in  the  end  of  the  re-fill,  in  the  inanncr  shown  in  the  illustration. 

Our  Harvard,  Dartmouth,  Piccolo  and  Samson  Tapes  are  now  furnished 
with  this  new  patented  tongue,  and  rc-fills  for  the  above  tapes  have  the  new 
type  of  loop.  These  Te-fllls  will  also  fit  old-style  coses  which  do  not  have 
the  new  tongue. 


K&,E  WOVEN  TAPES. 


Graduations  “Ready  Reading”. 


Please  order  by  number. 


k  &.  e  Wovea  T.'ipes,  B/g  in.  wide,  stout  bent  leather  case, 
patent  center,  long  flush  folding  handle,  opened  by  pushing  handle  pin 
from  opposite  side  of  case.  All  mountings  nickelplated.  Leather  re¬ 
inforced  end.  Graduations  begin  at  outside  end  of  ring.  Fop  patent  Re¬ 
filling  Device  see  page  435. 


Length  in  feet, 

12tha  of  feet . 

lOths  (( . 

each  $ 

.  .  .  No. 

25 

7420T 

7420D 

50 

7422T 

7422  D 

75 

7424T 

7424D 

lOO 

7425  T 

742BD 

12th8  of  fectandLinks, . 

IQtbs  ft  14  II  <•  . 

each  $ 

.  .  .  No. 

7420TL 

7420 DL 

7422TL 

7422DL 

7424TL 

7424DL 

7425TL 

7425 DL 

Length  in  Meters. 

lO 

15 

20 

25 

30 

Metric  (one  side  only).  .  .  .  No.  7421  M  7422M  7423IVI  7424IV1  742BIVI 

each  $ 


Metric,  other  side  12ths  of  feet  7421  TNI  7422TM  7423TM  7424TM  742BTNI 
each  § 


For  lines  without  case  (Re-fills),  see  page  438. 
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K&,E  WOVEN  TAPES. 


Graduations  -‘Ready  Reading”. 


Piease  order  by  number. 


^a’Amciitfv  K  &  E  Woven  Tapes,  B/a  in.  wide,  stout  bent  leather 
case,  long  folding  handle.  All  mountings  nickelplated.  Leather  re¬ 
inforced  end.  Graduations  begin  aloulsidi  end  of  ring.  Fop  patented  Re¬ 
filling  Device,  see  page  435. 


Length  in  feet, 

12th3  of  feet . 

lOths  «i  «i  ... 

each  $ 

....  No. 

25 

7440T 

7440  D 

50 

7442  T 

74420 

75 

7444T 

74440 

lOO 

7445T 

7446  0 

12th3of  feet  and  Links . 

lOtha  «  „  «  «  .... 

each  $ 

....  No. 

7440 TL 

7440 DL 

7442  TL 

7442 DL 

7444  TL 

7444DL 

7445TL 

7445DL 

Length  In  Meters, 

Metric  (one  side  only)  .... 

10 

No.  7441  M 

15 

7442  M 

20 

7443  M 

25 

7444M 

30 

7445  M 

each  $ 

Metric.other  side  12th8  of  feet.  No.  7441  TM  7442  TM  7443  TM  7444 TM  7445  TM 


each  $ 


For  Lines  without  cases  (Re-fills),  see  next  page. 


I 


t 


K  &  E  WOVEN  TAPES  (RE-FILLS.) 

Please  order  by  number. 


Length  in  feet. 

l2tljaoffeet . 

lOths.c  K  II  1. . 

each  ¥ 

12tlis  of  feet  andLinks, . 

10tbr,“  “  “  “  . 

caclj 

Length  in  Meters.  (  O 
Metric  (one  side  only).  .  .  No.  7461  M 
each  $ 

13ths  of  feet  and  Metric,  .  .  No, 7461  TM 
each  S 


25  50  75  100 

No.  7460T  7462T  7464T  7465T 

7460  D  7462D  7464D  7465D 


No, 7460TL  7462TL  7464TL  7465TL 

No. 7460DL  7462DL  7464DL  7465DL 


15  20  25  30 

7462IV1  7463M  7464IV1  7465M 

7462 TM  7463 TM  7464 TM  7465 TM 


Graduations 
••Ready  Reading' 


Self-Opening 

Handle. 


Please  order  by  nu 


^■iccofo  K  i  E  "Woven  Tapes,  3/a  in.  wide,  stout  bent  leather  tuM-. 
large  center,  long  folding  handle,  all  mountings  nickelplated,  line  rein¬ 
forced  with  leather.  Graduations  l)egin  at  outside  end  of  ring.  For  patent¬ 
ed  Re-filling  Device,  see  page  435, 


Length  in  feet, 

Size  and  Weight, 
12ths  of  feet  (inches  in  eighths)  ,  . 
lOths  «•  (to  lOOtha  feet)  .  ,  ,  . 
each  8 

Length  in  Meters, 

Metric  (one  side  only) . 

each  *8 


25 

2i  X  ^  in..  4A  oz. 

,  .  No,  7480T 
.  .  74800 


to 

.  No.  7481  M 


50 

X  3  in..  8.^  oz. 
7482T  ■ 
7482D 

15 

7482M 


Piccolo  Woven  Tapes  are  warranted  to  be  of*  the  same  gr.ide  and  workmanship 
as  the  Dartmouth  K  ^  E  Woven  Tapes.  They  differ  from  the  Dartmouth  only  in  eiz>* 
and  weight,  being  very  compact  and  light  and.  therefore,  suitable  and  convenient  for 
t ae  pocket.  This  is  a  strong  tape  and  will  wear  well. 


TAPE  FOR  MEASURING  THE  BASE  LINE. 


74fl2Y.  K  &  E  Woven  Tape,  length  20  yards,  graduated  to  read 

1000  yards  by  single  yards . each  8 

This  is  a  K  &  E  Woven  Tape.  3/6  in.  wide,  stout  bent  leather  case,  large  center  folding 
handle,  all  moantines  nickelplated,  end  reinforced  with  leather.  The  line  is  20  yards 
long  and  graduated  on  a  scale  of  1 : 50  to  read  direct  up  to  1000  yards  by  single  yards 

The  tape  in  its  onse  measures  about  8^/6x6/8  in.  and  weighs  about  0  oz.  Its  com¬ 
pactness  anu  light  weight  make  it  oonvement  for  carrying  in  the  pocket, 


K  &,  E  WOVEN  TAPES, 


Graduations 
“Ready  Reading" 


Please  order  by  number. 


daimaiu  K  &  E  "Woven  Tjipe9,  B/sin-  wide,  stout  bent  leather  case, 
long  folding  handle.  All  mountings  nickelplated.  Exlra>heavy  line, 
reinforced  end.  Graduations  begin  at  outside  end  of  ring.  For  Patented 
Re-filling  Device,  see  page  435. 


Length  In  teet.  26  50  76  lOO 

12chs  of  feet . No.  7490T  7492T  7494T  7495T 

lOtbs  “  .  7490D  7492D  7494D  7495D 

each  8 


The  Samson  is  a  woven  line  which  surpasses  all  others  in  durability, 
and  is  made  especially  to  withstand  the  severe  conditions  of  railroad  con- 
Etruction,  lumbering,  dock  building,  mining,  etc.  The  tape  will  prove  highly 
cfTlcient  where  steel  tapes  and  other  woven  lines  do  not  give  satisfaction  owing 
to  their  being  affected  by  dampness.  The  line  is  very  closely  woven  and  has 
a  coating  which  protects  it  from  moisture. 


LINES  WITHOUT  CASES  FOR  SAMSON  TAPES. 

(RE-FILLS.) 


Length  in  fast.  26  BO  75  lOO 

12thBofieet . No.  7500T  7502T  7604T  7905T 

lOtha  << .  7500D  7602  D  76040  7605D 


each  $ 


THE  POPULAR  WOVEN  TAPES, 


Graduations  “Ready  Reading’'. 


THE  POPULAR  Woven  Tapes,  6/a  in.  wide,  substantial  bent  leather  case,  flat 
folding  handle.  All  raountings  nickelplated.  Stout  woven  line,  end 
reinforced  with  leather.  Graduations  begin  at  outside  end  of  ring. 


Length  in  feet.  2B 

BO 

75 

lOO 

12th3  of  feet . 

.  .  No.  7610T 

7512T 

7514T 

7515T 

IQths  14  It . 

7S10D 

7512D 

75UD 

7515D 

each  $ 

Length  In  Meters. 

15 

2b 

30 

Metric  (one  side  only)  . 

No.  7512M 

7514M 

7616M 

each  $ 


The  POPUl/AB  is  a  low-priced,  well-made  woven  tape  in  stont  bent  leather  case, 
with  durable  center  and  handle.  The  line  is  of  the  usual  width  and  finish  of  onr  woven 
tapes,  heavily  coated,  and  has  leather  reinforced  end. 


K  &,  E 

FINE  FEAT  STEEE  WERE  TAPES. 

FOE 

CITY,  MINE,  BHItHJE  RAILROAD  ENGINEERING. 

KECO  Fiuisli. 

CITY  BNGrN^EER’S  STANDARD  TAPE. 

(Not  Subdivided.) 


No.  7600. 


7600.  City  Engineer’s  Standard  Tape,  in.  wide,  50  ft.,  with 

improved  spring  balance  adjustable  for  temperature, 

■willi  level  and  lliermometer,  two  nickelplated  handles 
on  folding  brass  reel  No.  7650  B . each  $ 

7601.  City  Engineer’s  Standard  Tape,  likeNo.  7600,  but  100  ft.  .  «« 

7605.  do.  do.  do.  like  No.  7600,  but  25  meters  «« 

The  spring  balance  consists  of  two  telescoping  brass  tubes  connected  by  a  strong 
spring;  the  inner  tube  carries  the  spirit  level  and  tension  mark,  and  the  outer 
one  carries  the  thermometer  which  is  protected  by  a  revolving  semi-tobuiar 
cover.  A  knurled  clamping  ring  encircles  the  onter  tube :  in  it  is  cot  a  V-shape  groove 
rapresenting  the  END  MARK  of  the  measure.  The  spring  balance  Up  to  the  groove  in  the  ring  is 
INCLUDED  IN  THE  MEASURE.  On  the  outer  tube  is  engraved  the  temperature  auale,  which 
compensates  expansion  and  contraction  and  is  marked  >vith  the  corresponding  degrees 
Fahrenheit.  Correction  for  temperacnre.  i  e.  allowance  for  contraction  and  expansion 
is  made  by  adjusting  the  clamping  ring  on  the  temperatnie  scale  to  the  degree  indicated 
by  the  thermometer.  The  starting  point  is  marked  by  another  V-shope  groove  in  a  brass 
plate  at  the  other  end  of  the  tape.  There  are  no  intermediate  graduations  on  this  tape,  and  the 
tension  and  temperature  corrections  apply  toils  entire  length  only. 

OIRECTIONS. 

To  nse  this  tape,  adjust  the  clamping  ring  according  to  the  temperature  as  road  on 
the  thermometer,  then  bring  the  V^shape  zero  groove  in  the  brass  lag  at  the  other  end 
of  the  line  exactly  over  the  starting  point  by  means  of  a  suspended  plumbbob;  poll  the 
telescoping  handle  nntil  the  tension  marks  coincide,  and  bring  tho  tape  into  a  horizontal 
plane  by  means  of  the  spirit  leveL  A  second  plombbob  suspended  from  the  Y-shape 
groove  on  the  spring  balance  will  then  indicate  the  terminal  point  on  the  grround. 


K  &.  E  FI. AT  WIFE  TAPES, 
GRADUATED. 

These  tapes  are  made  of  the  best  and  toughest  flexible  steel  ribbon,  care¬ 
fully  tempered  to  prevent  breaking  or  kinking.  They  are  graduated  according 
to  the  standard  of  the  Kational  Bureau  of  Standards  and  are  correct  at  68° 
Fahrenheit. 

For  certificate  o(  temperature  and  tension,  see  pages  41 9  and  420. 


FLAT  WIRE  TAPES  WITH  ETCHED  GRADUATIONS. 

KECO  FINISH. 


[i=u4Hai=ixs] 

Etched  gradn&tiona,  (No.  TC07). 
Graduated  to  feet  only. 


7607.  Flat  Wire  Tapes,  KECO  finish,  ^  in.  wide,  graduated  at  every 
foot,  endfeet  to  lOths  and  lUOtbs.  The  graduations  are 
etched  in  a  new  manner,  which  insures  their  durability  in 
rough  work.  They  can  be  furnished  in  an}’  lengtli  up  to 
500  feet;  2  detachable  nickc‘lpl.'it<*<l  l)r.ass  handles.  lOOfeet  .  $; 

Each  additional  100  feet . . 


Etched  graduations.  (No.  TGOSli 


Graduated,  feet  to  lOOths  throughout: 

7608.  Flat  Wire  Tapes,  KECO  finish,  ^  in.  wide,  etched  to  lOths  and 

lOOtha  ft.,  black  line,  bright  numbers  and  graduations. 
They  can  be  furnished  in  any  length  up  to  500  feet.  2 

detachable  nickclplaled  brass  handles,  100  feet .  t 

Each  additional  100  ft.,  same  graduation . 

7609.  Flat  Wire  Tapes,  like  No.  7608,  but  nickelpluted . 

Each  additional  100  ft.,  same  graduation . 


Above  tapes  with  one  extra  subdivided  foot  BEFORE  zero,  furnished  to  order 
without  extra  charge. 

Reels  are  listed  separately(see  page  445  ete.  )  and  are  not  included  in  the  price 
of  these  tapes. 

Fine  flat  wire  tapes  graduated  in  Links,  Varas,  or  other  measures,  furnished  to 
order  at  short  notice. 


Graduations  ou  clampod  sleeTos.  (N'o.  7010). 

Our  Fine  Hat  ^V^rQ  Steel  Tapes  with  bra^s  Bleevos  are  of  the  mont  improved 
tv;ie.  'I'ho  Blnevos  are  tlrmly  clamped  (or  clamped  and  soldoredl  and  are  notched 
iii'ectly  opposite  the  (.'raduation,  for  the  exact  locating  of  the  pIuml>-boh  line.  The  ends 
"f  the  xlecves  arc  beveled  to  prevent  their  catchiDR  ou  obstructions  when  measurinet  or 
"It  tM'  h  other  when  winding  or  umrindins  the  tape. 

These  Tapes  can  be  made  inany  length  up  to  1000  feet,  without  joists. 

7310.  Flat  Wire  Tapes,  KECO  finish,  ^  in.  wide,  black  line,  gradu¬ 
ated  on  clamped  brass  sleeves,  2  detachable  nickelplatcd  brass 
handles,  graduated  every  foot,  end  feet  to  lOtbs,  100  feet.  .  $ 

Eacli  additional  100  ft.,  same  graduation . 

7610D.  I'lat  "Wire  Tapes  like  Xo.  7610,  but  graduated  every  5  feet, 
fir.st  and  last  five  feet  every  foot,  end  feet  to  lOths,  100  feet. 

Each  additional  100  feet,  same  graduation . 

761  OF.  Elat  Wire  Taj)cs  like  No.  7610,  but  graduated  every  10  feet, 
first  and  last  five  feet  every  foot,  eud  feet  to  lOths,  100  feet. 

Each  additional  100  feet,  same  graduation . 

7610W.  "White  plating,  to  resist  rust,  per  100  feet . 

Above  tapes  with  one  extra  subdivided  foot  BEFORE  zero,  furnished  to  order 
without  extra  charge. 

FLAT  WIRE  TAPES,  METRIC;  CLAMPED  SLEEVES. 


MM  "  :i  ~  rslltel 


Graduations  on  clamped  sleeves,  (N’o.  7612). 

7612.  Flat  Wire  Tapes,  (iletric)  KECO  finish,  in.  wide,  graduated  on 
clamped  brass  sleeves,  2  detachable  nickelplated  brass  bandies, 
graduated  every  20  cm.,  end  meters  to  decimeters,  25  meters,  $ 

Each  additional  25  meters . 

761 2C.  Flat  Wire  Tapes  like  Xo.  7012,  but  graduated  every  half  meter, 

end  meters  to  decimeters,  25  meters . 

Each  additional  25  meters . 

7612E.  Flat  Wire  Tapc.s  like  No.  7612.  but  graduated  every  meter, 

end  meters  to  decimeters,  25  meters . 

Each  additional  25  meters . 

761  2  W.  White  plating,  to  resist  rust,  per  25  meters . 

Reels  are  listed  separately  (see  page  445  etc. )  and  arc  not  included  in  the  price 
of  these  tapes. 

Fine  flat  wire  tapes  graduated  In  Links,  Varas,  or  other  moasuros,  furnished  te 
order  at  sherf  notice. 


FLAT  WIRE  TAPES  GRADUATED  ON  SOLDERED  SLEEVES. 


Grndiintions  on  Boldorecl  pleeves,  (No.  7GI3). 

761  3.  Flat  Wire  Tape.«,  in.  ^vide,  graduated  on  tubular  brass  sleeves 
carefully  soldered  to  the  tape,  to  prevent  corrosion  from 
moisture  entering  between  sleeves  and  tape  line,  heavily  plated 
with  while  metal  (to  resist  rust),  2  detacliable  ninkelp'ated  brass 
handles,  graduated  every  foot,  end  feet  to  lOtlis  ,  100  feet  .  $ 

Each  additional  100  ft.,  same  graduation . 

761  3  D,  Flat  "Wire  Tapes  like  !No.  7G13,  but  graduated  every  .7  feet,  first 
aud  last  live  feet  every  foot,  end  feet  to  lOlhs,  100  feet.  .  . 

Each  additional  100  ft.,  same  graduation . 

7613F.  J<’lnt  Wire  Tapes  like  No.  7613,  but  graduated  every  10  feet, 
first  and  last  five  feet  every  foot,  end  feet  to  lOtlis.,  100  feel. 

Each  additional  100  ft.,  same  graduation . 

Above  tapes  with  one  extra  subdivided  foot  BEFORE  zero,  furnished  to  order 

without  extra  charge. 


FLAT  WIRE  TAPES,  METRIC,  SOLDERED  SLEEVES. 


ml 


■fglEil 


GrndiiAtlons  on  soldored  sleeves,  (No.  TCH). 

7614.  Flat  Wire  Topes.  (])Ietric)  i  in.  wide,  graduated  on  tubular  brass 
sleeves  carefully  soldered  to  the  tape  to  prevent  corrosion 
from  moisture  entering  between  sleeves  and  tape,  heavily 
plated  with  white  metal  (^to  resist  rust),  2  detachable  nickel- 
plated  brass  handles,  graduated  every  20  centimeters,  end 

meters  to  decimeters,  25  meters . $ 

Each  additional  25  meters . 


7614C.  Flat  Wire  Tapes  like  No.  7G14,  but  graduated  every  half 

meter,  end  meters  to  decimeters,  25  meters . 

Each  additional  25  meters . 


7614E.  Flat  Wire  Tapes  like  No.  7614,  hut  graduated  every  meter, 

end  meters  to  decimeters,  25  meters . 

Each  additional  25  meters . 


NOTE.  Etched  tapes  (or  tape.s  with  etched  end  units)  can  be  funiiehed  nickelplated, 
blit  they  cannot  be  furniflbed  plated  with  wliite  metaL  Tapes  plated  with 
white  metal  cannot  be  funiiahed  with  end  units  etched. 


Reels  are  listed  separately  (see  page  445  etc.)  and  arc  not  included  In  the  price 
of  these  tapes. 


For  Clamping  Handle  to  attach  at  any  part  of  tape 
line,  and  for  Tension  Handles,  see  page  433. 


Fine  flat  wire  tapes  graduated  in  Links,  Varas,  or  other  measures,  furnished  to 
order  at  short  notice. 


REELS  FOR  FLAT  WERE  TAPES 


The  reels  here  cleacribed  embody  all  the  lateBtimprovements,  the  result  of  years  of 
expeneace  end  utady. 

Any  of  the  Steel  Tapes  listed  under  Noa.  7G<)T  to  76M  can  be  faroished  on  the  Beels 
here  listed,  with  such  limitationa  as  to  length  as  are  stated  in  the  descriptions  of  the  reels 
The  prices  of  Flat  Wire  Tapes  are  for  the  tape  lines  only:  the  price  of  the  reel  Is  cxirs. 


7650A  Folding  Reel,  hardwood,  plain,  nickelplated  brass  trim¬ 
mings,  for  tapes  100  to  500  ft.  long . each  $ 


No.  7650  B.  7650  B.  folded 


7650B.  Folding  Reel,  brass,  nickelplated,  hardwood  knob,  for 

tapes  100  to  200  ft.  long . each  $ 

Please  note  thatthese  prices  are  lor  REELS  ONLY.  The  lines  shown  on  some  of  the  cuts  of  the 
reels  are  for  better  Illustration. 

When  ordering  reels  separately,  please  state  for  which  length  of 
line  and  kind  of  graduation. 


COLORADO  STEEL  REE  I 


This  reel  is  intended  for  steel  tapes  from  100  lo  500  feel  long,  up  to  i®,  m. 
wide,  It  is  substantially  built,  of  steel  tliroughout,  wiili  a  hardwood  support¬ 
ing  handle.  For  reeling  the  tape,  there  is  a  long  folding  handle  which  “locks” 
into  an  opening  at  either  end  of  the  frame,  and  thus  prevents  the  tape  front 
unwinding,  when  only  a  part  of  its  length  is  required. 

This  is  a  sturdy  reel,  and  meets  a  definite  need. 

7650  G.  CoIoradoSteel  Reel,  frame  17  in.  long^  drum  Sin.  in  dia¬ 
meter,  2  in.  wide;  long  folding  lock  handle;  for  steel 
tapes  100  to  500  feet  long,  up  to  -/j  inch  wide . each  S 

When  ordering,  please  mention  kind  of  tape,  also  width  and  length, (or  which  the  reel  Is  Intended. 


7650H.  K  Sc  E  Improved  ]\Ietal  Reel,  with  strong  shoulder  strap, 

for  lines  from  300  to  000  feet,  for  lines  only  .  .  each  $ 

I'eel  II  is  a  heavy  metnl  skeleton  reel  with  large  center  and  extra-long  handle  \vith 
largo  knob.  It  is  very  strongly  and  substantially  bnilt.  The  eight  metal  arms  are  so 
arranged  that  they  preclude  kinking  of  the  line  during  winding  and  leave  tho  wound  line 
freely  exposed  to  the  air  for  rapid  dri*ing  and  cleaning. 

7650  K.  Mine  Reel,  steel,  10  in.  diameter,  24  in.  over  all  with  arm 
extended.  Spooling  controller  for  distributing  the  line 
evenly  on  the  reel  when  winding.  Large  roller  to 

mouth  piece.  Long  stout  steel  crank  with  hardwood  f- 

handle.  \Veight  about  G  pounds.  For  lines  from  300  . 

to  GOO  feet . each  $  | 

This  reel  will  be  found  very  convenient  for  use  in  mines.  It  is  of  steel  and  very  anb-  I 

stantially  built.  The  folding  steel  arm,  when  extended,  supports  the  reel  while  winding  * 

the  tape  and  is  folded  across  the  reel  when  not  required.  j  j 

» I 

Plesse  note  thst  these  prices  are  lor  REELS  ONLY.  The  lines  shown  on  some  of  the  cuts  of  the  I  I 

reels  are  for  batter  Illustration.  1  I 


When  ordering  reels  separttely,  please  state  for  which  length  of 
line  and  kind  of  graduation. 
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EXCELSIOR  BAXD  CITAIXS. 

(ratcntcil  ) 

KKCO  Fiiiislr 

The  ExcoJflinr  Enml  Chnins  nre  of  heavy  steel  rihbrm  hC  iti.  wicl<‘,  (except  No.  T(^&S.) 
They  aro  Kradnatecl  and  markofl  l»y  livots  nteverv  foot  or  linli  and  mitnherecl  at  every 
5  feet  or  !>  JinliP  on  hra^a  plates  riveted  to  the  tain-,  wit)i  adtlitionnl  ininilier  rnarl<aiit 
every  lO  feet  or  link.s.  'I'he  nnniher  platen  have  rotiinleil  i.'ilt'cn  so  that  tliey  will  nntralch. 
and  they  are  not  died  to  iiiBure  rorreet  locating  of  tin*  plinnlniiK  cm-d.  A  wnndcii  folding 
reel  like  No.  Tr/iO-.A,  pnge  tl5  and  two  detachable  handles  are  fiirui.Hhed  with  the  hand 
chain  and  are  included  in  the  prico- 


Graduntjonfl  of  Patent  E.xcelsior  Band  Chains  Nos.  TCOO  toTCh.3. 


7660. 

E.xcelsior 

Baud  Chains,  \  in.  wide,  with  reel, 

00  feet,  grad,  every  foot,  end  feet  to 

1  Oths.  c.ach 

7660  B. 

do. 

do. 

too  «  «  (*  (4  4t  14 

.4  44 

7660C. 

do. 

do. 

200  *<  •(  »<  •<  >4 

44  44 

7660D. 

do. 

<lo. 

300  ••  •<  •<  44  4.  •• 

7661  C. 

do. 

do. 

200  «  **  “  5  feet,  •«  *« 

(i  44 

7661  D. 

do. 

<lo. 

800  •<  ••  (<  (<  <<  ■■ 

li 

7662. 

do. 

do. 

50  “  •*  *«  foot,  end  feet  to 

12ths  4. 

7662  B. 

do. 

do. 

100  0  •«  «(  <<  •<  (1 

11 

7662C. 

do. 

do. 

200  ••  41  *<  •<  •< 

7663C. 

do. 

do. 

200  «  “  <<  a  feet,  *i  n 

44  4  4 

7663  L. 

do. 

do. 

06  •'  “  «  link  (100  links) 

I  KEUFFEL  &  ESSER  CO.  NEW  YORK 


For  Nos.  7664  and  7666.  see  page  449. 
For  lines  (without  reels)  see  page  452. 


EXCELSIOR  RAILROAD  BAXD  CHAIX. 


■  la.jci 


Gradnations  of  Excelsior  Railroad  Band  Chains  No-  7664 
7668.  Excelsior  Band  Chain,  EXTRA  HEAVY,  for  Railroad  tvork.etc..  ^  in. 
wide,  100  feet,  graduated  every  foot  on  brass  sleeves,  end  feet  to 
tenths,  very  thick  steel  hand,  two  swiveling  chain  handles  attached 
by  strong  spring  hooks  and  solid  rings;  best  quality  and  workraan- 
ship  throughout;  reel  similar  to  Style  78G0  A  (page  440);  a  correct 

and  very  substantial  Band  Chain  for  rough  work . each  $ 

Any  of  tho  above  band  chains  with  one  extra  subdivided  foot  BEFORE 
zero,  furnished  to  order  without  extra  charge. 
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IRONCLAD  BAND  CHAINS. 


IRONCLAD  BAND  CHAINS  are  of  nao<3t  $>ub«tantial  constrnction  an'l  very  accurate. 
Tbe  line  is  of  hca^T  steel  ribbon,  'i  in.  wide.  The  very  practical  reel  consists  of  twosimnc 
Btcel  ijlat«3,  ilj  in.  wule,  carrjins  a  larue  center  (for  quick  and  eftey  windiog)  with 
ettrn-long  heavy  folding  brass  handle.  ITie  width  of  the  si*le  plates  prevents  tanglmK 
of  the  line  in  reeling  or  unreeling.  All  metal  parts  of  the  reel  arc  heavily  nickclplated. 
The  line,  when  reeled  up.  is  exposed  to  the  mr.  bo  that  it  will  dry  readily  and  free 
il.self  of  adhering  soil  or  dirt.  Two  large  aickelplated  handles  for  the  line  are  furnished 
with  each  chain  ,,  .. 

We  recommend  the  IRONCLAD  BAND  CHAINS  for  thoir  durability  :  they  are  prnctically 
indestructible. 


IRONCLAD  Band  Chains,  bcavr  black  steel  ribbon,  ^  inch  wide,  KECO 
finish,  etched  gratluaiions  at  every  foot,  end  feet  to  lOths  and  lOOtha.  Tbe 
gradnations  are  etclied  in  a  manner  wbicb  insures  permanence  in  rough  work. 
Heel  and  all  mouulings  aickelplated;  two  large  handles  for  the  line. 

7664B.  IRONCLAD  E.'iad  Chain.  ^  in.  wide,  etched  graduations, 

100  ft.,  each  $ 

7664C.  do,  do,  do.  «  do.  200  ft., 


Gradnations  of  Ironclad  Band  Chains  No.  7C60. 

Made  in  3/i6i  V4  ^nd  in.  widihs. 

IRONCLAD  BAND  CHAINS,  heavy  steel  ribbon,  plated  with  while  metal  fto 
resist  rust)  and  graduated  and  numbered  at  every  foot  on  Babbitt  metal,  end  fedt 
to  lOths.  Reel  and  all  mountings  nickelplated;  two  large  handles  for  the  line- 


7666  B-3. 

IRONCLAD  Band  Chain,  in.  wide. 

100  ft.  .  .  . 

.  .  .  each  $ 

7666  B-4. 

..  ..  j  .. 

100  “  .  .  . 

7666  B-5. 

ii 

100  . 

7666  C-3. 

II  .  <  ( •  no  •• 

1  e 

200  '•  .  .  . 

7666  C-4. 

1.  •<  11  1  **  “ 

200  “  .  .  . 

.  .  .  “ 

7666  C-5. 

4  1  4  4  R  «<  <« 

200  ■■  .  .  . 

.  .  . 

Above  band  chains  with  one  extra  subdivided  (ool  BEFORE  zero, 
furnished  to  order  without  extra  charge. 


r 

I 

t! 


For  Lines  (without  reels),  see  page  452. 


DREADNAUGHT  BAND  CHAINS. 

WITHOUT  KKELS. 

STRONGER  AND  MORE  ACCURATE  THAN  WIRE  CHAINS:  EASIER  TO  HANDLE; 

NEARLY  INDESTRUCTIBLE. 


No.  7G6'J  B. 


Dreadnaugbt  Band  Chains  are  plated  white  metal,  lo  resist  ru.sl,  and  ary 

carefully  graduated  and  plainly  niiiiibered  on  Babbitt  metal.  We  furninh  them  with 
rawhide  handles,  but  will  furnisli  inctul  bandies  at  the  same  price,  if  they  are  specified 
on  the  order. 

Some  engineers  engaged  on  large  construction  work  prefer  to  use  band  chains 
without  reels,  carrjing  them  looped,  either  over  the  shoulder  or  in  the  hand  in  figure 
eight  form. 


Graduations  of  Dreadnaught  Band  Chain.s. 


7669  B-3.  Dreadnaught  Baud  Chains  (no  reel)  in.  wide,  jjlatcd 
white,  graduated  and  numbered  on  Babbitt  metal  at 


every  foot,  end  feet  graduated  to  lOths, 

100  feet  . 

cat 

7669  B.4. 

do. 

do. 

do. 

1  in.  wide, 

100  <■  . 

7669B-5. 

do. 

do. 

do. 

i‘.  “  “ 

100  . 

.  “ 

7669C*3. 

do. 

do. 

do. 

Vw  “ 

200  I.  . 

.  «' 

7669C-4. 

do. 

do. 

do. 

II  II 

200  «  . 

11 

7669C-5. 

do. 

do. 

do. 

A  "  *' 

200  . 

<■ 

7669  D-3. 

do. 

do. 

do. 

300  ..  . 

.  II 

7669  D-4. 

do. 

do. 

do. 

j  .. 

300  . 

.  «< 

7669D-5. 

do. 

do. 

do. 

300  I.  . 

.  “ 

7669  B  M.  Dreadnaught  Band  Chain  (no  reel)  i  in.  wide,  plated 
white,  graduated  and  numbered  on  Babbitt  metal  at 
every  half  meter,  end  meters  to  decimeters,  25  meters,  each  if 
7669  CM.  do.  do.  do.  do.  50  <<  •< 


Above  band  chains  with  one  extra  subdivided  foot  BEFORE  zero, 
furnished  to  order  without  extra  charge. 


CHAMPION  BAND  CHAINS. 


('bAmpion  ItADcl  Chains  are  of  superior  quality  heavy  steel  ribbon,  in. 

They  aro  numberoti  n(  every  6  feet,  iritn  sdditionnl  nupiber  mark*  at  every  lu  feet.  Ibu 

number  plates  have  rounded  edges  so  that  they  will  not  catch,  and  they  are  notched 
to  insure  correct  locating  of  the  plumbing  line.  Nos.  7d70  and  7671  are  graduated  and 
marked  by  rivets  at  every  foot  or  Unk:  the  end  feet  are  subdivided  into  lOths.  The  reel 
i-:  of  stout  metal,  nickelplated  .with  polished  wooden  handle,  two  nickelpl.atod  handles  and 
two  rawliido  handles  for  the  line.  The  lOO-foot  band  chain  complete,  weighs  about  2 
pounds  and  measures  about  6?4  inches  across.  The  “Champion”  is  a  substantial  and 
reliable  band  chain  of  light  weight,  strong  enough  for  rough  work  and  easy  to  wind 
and  unwind.  As  the  whole  tape  is  exposed  to  the  air  while  on  the  reel,  it  is  easily  dried 
and  kept  clean. 


Graduations  of  Cbampion  Band  Chains  Nus.  7670-7671. 


7670  B  Champion  Band  Chain,  ^  in.  -wide,  superior  quality, 


7670C. 

do. 

do. 

heavy  blued  steel  ribbon, 
do.  do. 

100 

200 

feet  .  .  .  each  $ 

7670  D. 

do. 

do. 

do. 

do. 

300 

11  ...  u 

7670L. 

do. 

do. 

do. 

do. 

66 

“  (100  links)** 

7670  B  M.  Champion  Band  Chain,  like  No.  7670,  but  25  Meters  .  .  ** 

7670 CM.  do.  do.  •«  7670,  but  50  •<  .  .  •« 


7671  B,  Champion  Band  Chain,  like  No.  7670,  but  plated 

with  white  metal,  to  resist  rust,  100  feet  ....  eacn  $ 


7671  C. 

do. 

do. 

do.  do. 

200 

**  .  .  .  .  * 

7671  D. 

do. 

do. 

do.  do. 

300 

.*  .  .  .  .  • 

7671  L. 

do. 

do. 

do.  do. 

66 

“  (100 links)  * 

7671  B  M. 

Champion 

Band  Chain,  like  No. 

7671  but 

25  Meters 

7671  CM. 

do. 

do.  <>  << 

7671  .. 

50  **  • 

Above  band  chains  with  one  extra  subdivided  foot  BEFORE  2ero, 
furnished  to  order  without  extra  charge. 


For  lines  (without  reels),  see  page  452. 
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CHAMPION  BAND  CHAINS. 


1 


Champion  Band  Chains  No.  7fi7a  are  like  No.  7^70  but  with  etched  erarluation?)  at 
e^ery  foot  or  linki  en<l  feet  to  A'hs  nml  yic'^s.  Tlie  gradnaiioiiH  arn  ptfbc'l  in  a  new 
manner,  which  insures  their  durability  in  rough  work.  They  have  the  KECO  Finish. 


Graduations  of  No.  7G72. 


7672  B.  Cbainpion  Band  Chain,  -jin.  wide,  etched,  100  feet  .  .each  •$ 


7672  C. 

do. 

do. 

do. 

do. 

200  .4  .  . 

7672  D. 

do. 

do. 

do. 

do. 

300  (c  .  .  4 

7672  L. 

do. 

do. 

do. 

do. 

OC  ..(100  links) 

IMTl 


■(3»4J  \ 


3«l>6! 


Champion  Band  Chains.  No.  7G74.  are  plated  with  white  metal  (to  resist  ru.sl)  and  are 
graduated  and  numbered  at  every  foot  on  Babbitt  Metal.  They  are  well  ad.inte»l  for 
use  In  mines,  as  no  water  or  moisture  can  enter  between  the  Babbitt  metal  and  the  b.and 
to  corrode  the  tape.  On  rough  ground  like  stone  or  gravel,  the  graduations  arc  less  liable 
to  injory  than  rivets  or  plates. 

7674B.  Champion  Band  Chain,  ^  in.  wide  graduated  on  Babbitt  rnetal, 

100  feet  .  .  .  eacli  S 

7674  C.  do.  do.  do.  do.  200  ««  . 

7674  D.  do.  do.  do.  do.  300  •«  ...  a 

7674  B  M.  Champion  Band  Chain,  like  No.  7674B,  but  2.5  Meters,  u 
7674  C  M.  do.  do.  do,  do.  <4  .50  14  a 

lustes  for  BA]sn)  cteahsts. 

(Wilboat  Rcela.) 

Lines  I  in.  wide,  for  Champion  or  Ironclad  Band  Chains,  graduated  by 
rivets,  etched,  or  on  Babbit  metal. 

66  100  200  SOOIeet  25  SOmeters 

each  $  each  § 

In  ordering  lines  only,  please  state  catalogue  number  of  Band  Chain  for  which  line  is 
required. 


Above  band  chains  with  one  extra  subdivided  foot  BEFORE  zero, 
furnished  to  order  without  extra  charge. 


TIP  TOP  POCKET  TAPES. 

KECO  Finish. 


Nickelplated  Cases. 


7714TF  (front)  7711  (front)  7710  (back) 


STEEL  POCKET  TAPES.  SPRING  WINDING. 

TIP  TOP  Steel  Pocket  Tapes,  ^  in.  -wide,  nickclplated  case,  spring  wLnd- 
ing,  with  stop  at  center. 

Length  in  Inches,  33  60  72  06 

Inches  to  lOfhs  (one  Side)  .  .  .No.  7710T  771 1  T  7712T  7713T 

each  $ 

No  771  3  TF.  Feet  to  Inches  in  IGths  (one  side)  .  .  Length  8  feet  each  S 
No.  77UTF,  «  “  «  »  «  M  .i  .1  12  -  •* 

Length  in  feet.  3  5  6  8  12 

Feet  to  ICOihs  ...  No.  7710  D  7711  D  7712  D  7713  0  7714  0 

(one  side).  each  $ 

Length  in  Meters,  I  2  2)4 

Inches  to  IGths,  Other  side  No.  7710TM  771 ITM  7712TM  7713TM 

inillimeters,  each 

Length  In  Meters.  3X 

Feet  to  Indies  to  IGtbs,  other  No.  7714TFJVI 

side  to  inillimeters,  each  $ 

Tip  Top  Sled  Pocket  Tapes  with  scale.  Length  60  inches. 

No.  7711-4.  Inches  to  IGtbs,  other  side  Scale  I  in.  to  the  foot,  each  $ 

No.  7711*8.  <<  other  side  Scale  ^  in*  to  the  foot,  <« 

LINEN  POCKET  TAPES. 

TIP  TOP  Linen  Pocket  Tapes,  i  in.  wide,  nickclplated  case,  spring  wind¬ 
ing,  with  stop  at  center. 

Length  in  inches,  36  60  72  06 

Inches  to  IGths  (one  side)  .  .  .  No.  7720  T  7721  T  7722  T  7723  T 
each  $ 

No.  7723  TF.  Feet  to  inches  in  16ths  (one  side).  Length  8  feet  each  $ 


THE  LENGTH  ON  THE  LINE 


K  &  E  STKEL  TAPi^S. 

KECO  Einisli. 

For  reading  diameter  opposite  circumference  ( ir  Tapes.) 


N7729,  K  &  E  Steel  Pocket  Tape,  1/410.  wide,  Tii>Top,  iii(  l,cl- 

phtted  CHfic,  spring  winding,  with  stop,  12  feet  ....  i-iicli 


f  1!-) 

. . .  1 ' ' •  ‘''1  ■'■■'in'ii;. ‘.I.'' 

(.iraduuliona  of  tbo  two  sides  of  No. 

_ _ i 

This  tayo  yra-duated  on  one  aide  in  feet,  inches  and  .sixteenths  of  inches;  on  the 
other  aide  anncea  equal  to  3.MIfi  lufhea  nre  marked  off  and  numbered  0. ).  2.  etc.,  the  one 
before  zero  beintr  subdivided  into  iVl  equal  parts-  If  the  tape  is  passed  around  a  circnlar 
object,  say  a  column,  the ‘'circumference” /lide  will  hhow  the  correct  number  of  inches 
and  fraction  of  inch  (to  filths  in.)  of  the  diameter,  (see  cut).  There  are  mauy  cases  in 
which  auch  a  tape  is  useful  and  certainly  handier  than  a  pair  of  large  calipers. 

For  other  Circumference  Tapes,  see  pages  424  and  429, 

K  &  E  MEOriANIC'S  STEEL  TA  PES. 


PlonHi’  order 
by  uumber. 


K  &  C  Mechanic’s  Steel  Tapes,  KECO  fiuish,  ^  in.  wide,  nickelplated 
metnj  case,  large  center  with  long  folding  handle,  graduations  begin  on  the  line. 

Length  in  feet,  10  15  20 

Feet  in  inches,  (to  16ths  inches)..  .  .  No.  7760^  7761 J  7762 

each  .$ 

The  K  db  E  Mechanic's  Steel  Tapes  are  of  practical  construction.  As  they  are 
vonr  accurate,  na  compared  with  a  woven  tape,  finely  subdivided  and  of  moderate  cost,  they 
^viIl  often  be  preferred  to  the  leas  reliable  woven  tapes  or  folding  rules.  They  will  stand 
rough  handling  and  will  not  be  injured  by  knocking  about  in  a  tool  chest. 

SOUNDDSTG  ATTACIOIENT  FOR  TAPES. 


7769.  Sounding  Attachment  for  Tapes . each  $ 

This  attachment  for  meaaaring  the  depth  of  oil  in  tanka,  etc.,  consiata  of  a  heavy 
conical  weight  with  3  abort  feet,  attached  by  a  ring  to  a  abort  piece  of  tape  line  which 
ends  In  a  Btout  snap  hook.  It  can  be  used  with  any  tape  with  graduations  beginning  at 
end  of  ring;  it  is  only  necessary  to  add  1  foot  to  the  reading  of  the  tape  to  obtain  correct 
measurement,  as  the  attachment  is  exactly  one  foot  long. 

If  the  Sounding  Attachment  and  the  tape  tiro  ordered  together,  we  can  fnmish  the 
tape  to  read  actual  measurement,  if  so  desired. 


MEASURING  CHAINS. 


STEEL,  U.  S.  STANDARD. 


7780  A. 

Steel,  W.G 

12,  Dress  Handles,  oval  rings,  50  feet  ....  each  S 

7780  B. 

do.  “ 

12,  .* 

t(  «i  i(  100  «(  ....  i* 

7780C. 

do.  “  “ 

12,  .. 

<i  <«  •«  33  «  (50  Links)  << 

7730D. 

do.  ««  «« 

12, 

u  .*  .4  66  u  (100  Links)  u 

7781  A. 

do.  “ 

12,  “ 

•<  brazed  links  and  rings,  50  feet  «< 

7781  B. 

do.  “  “ 

12,  “ 

(t  tC  ft  <4  44  lOOit  <« 

7781  C. 

do,  «*  “ 

12,  .• 

4.  a  «  4.  4.  33.4(50Links) 

7781  D. 

do.  ••  It 

12,  «< 

i<  <4  «  44  «  CO  n(lOOLinks) 

Chain  No.  TT81  B  Im.s  a  sprint'  liook  (soap)  at  M  f«et.  ho  that  it  can  b6  separated  there 
and  the  handle  attached  for  nnint;  it  nn  n  SO-foot  chain. 


STEEL,  METER  AND  VARA. 


7782A. 

Steel,  W. 

G.  12, 

Brass  Handles,  oval  rings,  10  meters  .  .  each  5i 

7782  C. 

do.  « 

.4  12, 

<4 

. 20  .4  ...  - 

7783  A. 

do.  « 

M  12, 

••  brazed  links  and  rings,  10  meters«< 

7783  C. 

do,  “ 

..  12, 

„  ..  «  20  4.  .. 

7783 De 

do.  " 

.4  12, 

4.  .4  .  25  •>  •• 

7785  A. 

do,  «« 

.4  12, 

«  brazed  links  and  rings,  10  Varas  « 

7785  B. 

do.  «• 

..  12. 

. .  »  ••  20  ••  4< 

The  Vara  Chains  are  in 

Mexican  Varas  (838  mm.).  Chains  in  Vares 

of  Other  Standards  famished  to  order. 

IRON,  U.  S.  STANDARD. 

7786A  Iron,  W.G.8,  Br.'iss  Handles,  2  round  rings,  50  feet  .  .  .  each  $ 
7786  B.  do.  *•  «  8,  •«  »  2  «  «»  100  «...  t« 

7786  C-  do.  «  «  8,  «  «  2  «<  ««  33  <<  (uO  Links)  «• 

7786D.  do.  •<  ••  8,  «  2  <«  «  66  <•  (10GLiDk8>< 


7809,  "Wrong])!  Steel  Arrows.  Hcd  Eujimelcd.  I-*;  in.,  set  of  11  i 

Arrows  Nn  TfUV)  ora  nf  «atiir.nr-a.1  ur,:.„1  n  v  t  rn  nn  t- v  r.  n  ,T  ii  a  »  fii  I  /^r. 


V  -  *1  w.  a  o  UA  i  C  lAJipUA  OVl  ObCCi,  ikHKL  UnUJLIlUJI 

liard  ground. 

7810.  Steel  Arrows,  "W.  G.  0,  nickelplatecl  14  In.,  .set  of  11  $ 

781 U  do,  do,  «.  u  1),  do.  14  ««  *.  ■>  11 

7812,  do.  do.  ••  ««  9,  red  enameled  12  «•  <•  ••  11 

7813.  do.  do.  «  »'  11,  uickclplnted  12  «•  ••  ••  II 

7815.  Iron  do.  *.  ••  ‘J . 14  •«  .<  <<11 


7818.  Steel  Ari’ows,  "W.  G.  0,  bi'iglit,  14  in.,  with  wliite 

enameled  disc  2, Mu.  diam.,  witli  red  figures  1  to  1 1  «  «<  11 

7819.  Canvas  Carrying  Case  for  No,  7818,  with  shoulder  strap  .  .  oiich 

7820.  Leather  Quiver  with  belt  loop  for  set  of  11  arrows . 

7825.  Spring  Steel  Carrying  Eing  for  arrows . «< 

When  ordering  >»o,7S20i  afate  for  which  catalogue  number  of  arrows. 


TJlIJLYIJ^Gt  IVCACHINES. 


7846.  Tallying  Machine,  for  ‘keeping  count  by  pressing  on  n  knob, 

nickelplated  watch  case,  porcelain  dial,  3  numbered  dials, 
registers  to  1000,  with  lever  for  setting  hands  to  zero.  .  each  $ 

7847.  Tallying  Machine,  like  No.  7846,  but  with  4  numbered  dials, 

registers  to  10,000 . each 

7854.  Tallying  Machine,  for  keeping  count  by  pres.«ing  on  a  knob, 
nickelplated, registers  to 099, arranged  to  set  back  to  zero. each 
7854X.  Tallying  Machine,  like  No,  7854  but  registering  to  9999,  .  .  each  S 


i 


INSTllUitENTS  rOli  FOKEST  WOKK 

TKEE  CAEIPERS. 


I 

I 


4305.  Tree  Cn.lipcr,  fine  quality,  liard-woocl,  18  inch,  1  clamp  nut,  each  $ 

4307.  u  *«  *1  ««  ■  ««  34  “  3  “  “  » 

4309.  »«  u  ««  “  50  n  2  «•  u 

Those  caliperfl  are  of  liKht-colorod  harclwoo«l,  heat  worhraanahip,  finely  finiabed, 
lieam  sriiclimted  to  lOtha  inches  and  plainly  numherc«l.  The  arms  are  detachable  for 
convenience  in  ir.Misportation.  The  stationan'  arm  id  held  by  brass  clamp  nuta  with  lock 
nut.  The  eyo  of  the  alidini;  ami  is  braaa-linc-u  all  around- 


Tree  Tape  No.  7262  P.  reading  circumference  and  diameter, 
with  jointed  anchor  peg  for  attaching  to  tree, 
see  page  424. 

For  other  Tree  Tapes,  see  pages  429  and  454. 


SWEDISH  INCIiEHENT  BORERS. 


4330.  Increment  Borer,  length  of  boro  2{iii . .  each  $  '! 


4331. 

do. 

do. 

“  4  .  .  .  . 

4332. 

do. 

do. 

“  G  «'  .  ,  .  . 

4333. 

do 

do. 

“  8  “  .  .  .  . 

4334. 

do. 

do. 

..  10  »  .  .  .  . 

4335. 

do. 

do. 

“  1 1 J  «  .  .  .  . 

Those  Swedish  Increment  Korera  .-iro  fho  latest  and  most  approved  type  and  are  of  ) 

tho  finest  quality.  The  steel  borer  proper  .and  the  steel  pluR  extractor  cau  be  stored  in 
the  tubular  iiickelplatcd  metal  handle.  They  work  rapidly  and  surely  in  both  soft  and  .  ; 

imrd  ^voods  and  make  perfect  cylinders^  1  < 


For  Sequence  of  Catalogue  Numbers,  see  Number  Index. 


No.  4.148. 


4347.  Stem  Analysis  Rules,  12  in.,  brass,  nickelplatcd,  engine 

divided,  one  edge  to  lOtbs  inches;  the  other  to  20l1is 
inches . each  $ 

4348.  Stem  Analysis  Rules,  12  in.,  like  No.  4347  but  with  center¬ 

ing  pin  on  the  lOlbs  inches  edge . . 


TIMBER  SCBIBE. 


No.  4352. 

4352,  Timber  Scribe,  wooden  handle,  Oj  in .  each  $ 


TAI.LY  SHEET  HOLDERS, 


No.  4302. 

4360.  Tally  Sheet  Holder,  for  tally  sheets  7x10  in . each  $ 

4362,  do.  do.  «  u  i«  10x12  “ . •• 

The  frames  are  of  hardwood  and  provided  with  strap  handle. 
The  hinged  side  is  of  brass  and  is  held  by  n  hook. 


No.  7854,  Tallying  Machine,  nickelplatcd,  for 
keeping  count  by  pressing  on  a  knob, 
registers  to  999,  sets  hack  to  zero  ....  each  $ 
(Repoated  from  page  456.) 


HYPSOMETEllS, 


4400.  Ilypsometcr  (after  Ivla\»s«incr\  brass,  graduated  surfaces 

silvered,  in  -wooden  box  8  X  2J  X  2^  inches . each  § 

4402.  Gimlet  Support,  for  attaching  hypsometer  to  a  tree  or 

post,  bard  wood  cross  piece  (handle) . ♦« 

4404.  Brass  Socket  threaded  to  tit  the  jointed  ferrule  and  fitting 
the  handle  of  the  gimlet  support,  or  a  staffhead  .  .  . 

This  nyrsoraeter  otTera  &□  adrantaKO  over  most  others  in  that  tlie  total  height 
of  the  tree  or  other  object  can  be  read  direct  from  one  scale  withont  the  necessity  of 
adding  the  readings  above  and  below  the  obaerver's  levcL  The  weighted  altitude 
scale  is  much  ateadier  in  the  wind  than  a  plombbob. 

The  instrument  consists  of  a  base  role  6  in.  long,  a  binged  sighting  rule  and  an 
al  titude  scale  held  vertical  by  a  weight.  The  base  role  ia  graduated  up  to  CO  equal  parts, 
each  part  divided  into  halves,  forming  the  diatance  scale.  It  carries  a  slide  with  index 
line,  to  which  the  weighted  altitude  scale  is  attached.  The  altitude  scale  is  graduated  to 
TjO  equal  parts,  each  part  divided  into  halves.  The  graduations  may  be  read  as  yards, 
meters,  feet  or  n  any  other  unit,  depending  on  the  unit  adopted  in  measuring  the  base 
I  ine  (from  observer  to  object).  Tlie  sighting  rule  is  hinged  to  the  near  end  of  the  base 
rule,  and  like  the  base  rule,  has  a  hair-line  sight  at  its  further  end.  At  the  joint  of  these 
two  rules  is  a  revolvablo  peep  sight,  which  can  be  directed  to  either  of  the  two  hairlines 
by  turning  a  milled  disk.  The  instrument  has  a  jointed  ferrule  with  clamp  screw  which 
is  threaded  to  fit  the  regular  photographer's  tripod  screw. 

The  slide  of  the  altitude  scale  is  sot  on  tbo  distance  scale  to  correspond  to  the 
measured  base  line.  After  sighting  the  base  of  tbeobject  along  the  base  rule,  the  sighting 
rule  is  raised  by  means  of  a  high  pitch  thumbscrew,  until  its  hairline  cuts  the  top  of  the 
object,  when  the  total  height  is  read  from  the  altitude  ac^e. 

It  is  particularly  adapted  to  cases  where  necessity  of  haste  or  roughness  of 
country  make  the  use  of  a  tripod  impracticable. 


For  Jacob  staff  and  Tripods,  see  page  352. 


IlVPSO.Mi:’J’£h*S. 


4410.  Hypsomctcr  3-}  X  7  ID.  Cnfter  Fftustrnann),  brass,  gracluntcd 
surface  silvered,  hiuged  mirror  mounted  in  alnminuni, 
folding  sights,  folding  swiveling  handle.  In  cloth 
covered  pouch  3^  X  7V  X  ^  in.  with  cover  flap.  With 


Directions . each  ? 

4410S.  Solo  Leather  Pouch  for  No.  4410 . extra  «< 


This  HjTsomotor  ia  providctl  with  two  scales:  tho  scale  of  heichts  on  tlio  lower 
ease  or  the  instrument. and  the  8<.-ale  of  distanccson  the  two  erises  of  the  uronve  in  wliich 
the  filide  moves.  The  slide  curries  tliu  phimhhob  thread  anti  has  two  rcaflinc:  llneK  marked 
1  and  II,  corrospoiidins  to  the  two  sealcH  «if  distance.o  also  marked  I  and  II.  It  is  imhl  in 
place  hy  a  spring.  The  plumbbob  is  stored  in  a  small  lube  at  the  back  of  the  frame. 
The  peephole  and  bairlmo  sights  and  mirror  (Q^ix^^in.)  are  binged  to  fold  down. 

4411.  Brass  Ferrule,  to  lit  gimlet  support,  (No.  4403,  p.  409). 

or  a  sLaffhead . each  $ 


For  Jacob  staff  and  Tripods  see  page  352. 


N441 2.  Hypsometer  (after  Faustraann),  like  No.  4410,  but  of 
polished  hardwood,  graduations  on  wood  protective 
coating,  hinged  mirror  mounted  in  aluminuin,  folding 
sights.  In  cloth  covered  pouch  X  7^  X  ^  in.  with 
cover  flap.  With  Directions, . each  $ 


See  also  Military  Clinometer,  page  365. 


IIYPSOMETETI  ^\>rD  GK ADEIMETEll, 


5724.  Ilypsomotcr  nnd  GraHometer  ns  ninnufncturcd  by  H3  for 
the  U.  S.  Forest  ^Service;  bronzed  brass  case  iQ.i 
sensitive  irravily  (pendulum)  clinometer;  graduated  to 
per  cent  of  angle,  from  0  to  50%  for  depression  and 
from  0  to  200%  for  elevation.  Tlie  spring  stop  is  re- 
lc‘n«ed  by  pressing  knob;  sliding  lock  for  spring  stop. 
Leatlicr  strap  handle;  with  directions . each  $ 


The  line  of  .ei«ht  passes  thronsh  the  diainoti  r  of  the  box.  from  a  peep  svRht  in  one 
sLilo  to  a  jiinal!  ulazed  window  in  the  optiosite  side.  A  segnu-nt  of  the  cover,  closed  by 
tran'^p.nrcnt  celluloid,  admits  light  lo  the  graduaiiuns,  which  are  seen  simoltaneonsly 
with  tbu  Migbterl  object.  ^  ^  ^ 

"his  instrument  was  designed  and  patented  by  Sir.  F.  G.  Piuminer  of  the  u.  8a 
T'orest  berrice. 


CLIXOMETERS  FOR  MEASURING  HEIGHTS. 


4440  Clinometer,  mahogany  frame  ^vith  hinged  cover,  4Jx4iXl 
in.,  silvered  metal  dial  witii  cover  glass.  Graduated  to 
per  cent  of  angle  to  10i*%  each  way  (by  2%),  num¬ 
bered  at  each  10%,  with  a  second  row  of  reversed 
numbers  for  reading  in  the  mirror  in,  the  lid  while  sight¬ 
ing.  The  upper  edge  has  a  peep  sight  and  sighting 

pin,  the  lower  serves  os  fiducial  edge . each  $ 

4442  Clinometer,  mahogany  frame  8  X  3  X  i  in.,  silvered  metal 
dial  with  cover  glass.  Graduated  to  per  cent  of  angle 
to  100%  each  way  (by  2%),  numbered  at  each  10%. 

Either  the  top  or  bottom  of  the  frame  may  be  used  os 

fiducial  edge  and  for  sighting . 

In  Nos.  4140  and  the  pendolam  ia  held  by  a  apring,  (except  when  released  by 
pressing  a  button  on  the  right  Mde  of  the  frame,)  so  that  its  observed  position  can  be 
fixed  and  read  on  the  scale  alter  lighting. 
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TmBOiR  CRnSEB  CO^rPASS. 


5320.  Timber  Cruiser  Comp.i&s,  with  foIdiniT  Eights, jrra'iimtetl  on  niised  ring 
to  degrees.  RADIAL  LINES  AT  HALF-OUADRANTS.  vuriiition  platc,  two  spirit 
levels,  Rail  joint  and  Socket  (No.  5348-2  p.3.51)lor  .TacobstafT 
mounting,  needle  about  3A  in.,  in  polished  maliogany  Cose,  each 
Sewed  leather  Sling  Case  in  place  of  mahogany  case  .  .  extra  •• 

(This  item  Is  repeated  from  page 


5340.  Forester’s  Compass,  as  made  by  us  for  the  U.  S.  Forest  Service,  alu¬ 
minum,  folding  brass  sights.  Raised  compass  ring  graduated  to  degrees, 
variation  pinto  reading  by  vernier  to  6  minutes.  Improved  needle 
about  2§  inches,  with  stop,  jeweled  centre.  Beveled  ring  on  compass  box, 
graduated  to  degrees,  numbered  in  quadrants,  flighting  mark  at  each  quadrant, 
with  knurled  edge  for  revolving  in  azimuth.  Pendulum  clinometer  graduated 
to  degrees  for  90  degrees  in  each  direction.  Base  4x4  in., beveled  edges;  tw’o edges 
graduated  as  a  protractor,  one  edge  graduated  to  8ths  inches  representing  chains 
on  scale  of  1  inch  to  one  mile, the  other  edge  graduated  to  lOtbe  inches.  Two 
spirit  levels  on  the  base.  A  township  diagram  on  under  side  of  base.  Instrument 
complete  with  ball  joint  and  .«ockct  for  Jacob  Staff  mounting;  in  sewed 
leather  Case  with  shoulder  strap . each  $ 

The  Foroiter's  CompaFs  ie  liftbt  and  portable.  The  variation  of  the  needle  la  set  off 
by  revolving  the  raised  compoaa  ring  by  means  of  a  Blotted  screw  projecting  through  the 
aide  of  the  compass  box,  which  serves  also  aa  Bet-8crew.  The  beveled  ring  cad  be  used 
for  turning  right  angles  or  for  sighting  vertical  angles  by  placing  the  edge  of  the  base 
on  a  level  surface. 

This  style  of  Compass  is  also  known  as  Oeologist's  Compass  and  also  is  used  largely 
in  topographical  work-  It  It  listed  at  sucKon  page  351. 


BOOKS  Ol^  THE  SLIDE  RULE 


] 

i 


Bk.  106-2 

i 

Bk.  115 

Bk.  116 

Bk.  117 

Bk.  118 

Bk.  119 


PUaUSHED  BY  KEUFFEL  A  ESSER  CO. 

The  Use  of  the  Slide  Rule,  a  Practical  l^Ianual  of  Slide  Rule 
Instruction:  by  Prof.  Allan  R.  Cullimorc,  formerly  Dean  of 
Toledo  University;  8  vo.  36  pages.  Bound  in  Cloth  .  .  .  each  $ 

The  Mannheim  and  Polyphase  Slide  Rules  (Mannheim  Type); 
complete  manual;  by  "Wm.  Cox.  Bound  in  Paper  .  .  .  each  $ 

The  Mannheim  (Polyphase)  and  the  Duplex  (Polyphase 
Duplex)  Slide  Rules;  complete  manual,  bound  together. 
.  each  $ 

l^Ianual  4087  E,  but  in  stiff  linen  cover . each  $ 

The  Mannheim  and  Polyphase  Slide  Rules:  a  self  teaching 
manual  with  numerous  illustrations  and  examples  for 
practice:  suitable  for  use  in  classes  studying  Algebra, 
Trigonotnetry,  and  practical  mathematics,  containing 
adequate  formulae  and  technical  matter  for  engineers;  by 
Wra.  E.  Breckenridge,  A.  M.,  Columbia  University,  8  vo., 

80  pages . each  $ 

BOOKS  ON  PBANIMET15KS,  ETC. 

The  Polar  Planimeter  and  its  use  in  Engineering  Calculations  with  Tables, 
Diagrams  and  Factors  for  the  immediate  adjustment  of 
the  instrument  for  the  solution  of  a  large  number  of 
Problems,  12mo,  126  +  Tiu  pages,  cloth.  By  J.  Y. 
Wheatley,  C.E . each  $ 

Polar  Planimeter.  This  manual  describes  this  labor-saving  instrument 
and  the  methods  of  using  it  to  advantage.  A  very  com¬ 
plete  table  is  added  which  will  materially  assist  in  setting 
the  instrument  for  drawings  made  to  any  scale.  By 

Wm.  Cox . *< 

How  to  set  Slope  Slakes.  Old  and  New  Methods.  Shows  the  ad¬ 
vantages  of  setting  slope  stakes  by  means  of  Ward's 
Engineer’s  Tape  specially  marked  for  the  purpose.  A 
valuable  pocket  companion  for  Railroad  Engineers  .  .  .  •< 

The  Logarithmic  Spiral  Curve.  This  pamphlet  explains  the  origin  of 
logarithms,  describes  the  method  of  constructing  this 
curve  and  illustrates  its  use  by  means  of  several  practical 

examples.  By  Wm.  Cox . *« 

The  Compass.  A  Monthly  Journal  for  Engineers,  Surveyors,  Arclii- 
tects,  Draughtsmen  and  Students,  devoted  to  the  practical 
explanation  of  instruments  and  meth'  js  in  surveying, 
draughting,  etc.  Edited  by  Wm.  Cox.  Volumes  I,  II, 

III,  1801  to  1894,  8vo,  bound  in  cloth,  with  index  etc., 

per  volume . 

Set  of  3  volumes . «< 

Photography  applied  to  Surveying  . <* 
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Military  Clinometer  . 3G5 

Military  Compasses  ....  357,  360 

Military  Protractor . 119 

Mine  Tape  Reels . 447 

Miner’s  Compass . 347 

Mining  Aneroid  . 376 

<t  Compass . 346 

tt  Lamp  and  Plummet  .  .  347 

ti  Rods . 399 

ti  Transit  Books . 44 

«t  Transits .  295,  299 

Minusa Drawing  Instrumeni.s.92a  etc 
Moist  Water  Colors  ....  199,  200 
Monarch  Certificate  Book  ...  42 

Morocco  Finish . 274 

Mountain  Transits  ....  295 — 301 
Mounted  Drawing  Papers  .  .  12 — 14 

Mounting  Board .  4 

Mucilage . 203 

Muslin-hacked  Papers  .  .  .  IS — 14 


Narrow  Steel  Tapes  .  .  .  441—444 
Negative  Brown  Print  Paper  .  .  24 

Nests  of  Cabinet  Saucers  .  .  .  213 

New  York  Tapes . 438 

Nickelplating  Tapes . 433 

Nordell  Sewer  Slide  Rule  .  .  .  243 

No-Rinkle-Black . 205 

No-Rinkle-Tracing  Cloth  Colors  205 
Normal  Drawing  Paper  ....  2 

Numbering  of  Tapes  .  .  .  418,  419 
Transit  Graduations  2G9 


Odometer . 394 

Office  Favorite  Drawing  Tables.  187 

Office  Paste . 203 

Official  Tape  Comparison  .  .  .  419 

Ohio  Tapes . 421 

Oil  for  Surveying  instruments  .  828 

Oil  Stones . 108 

OxgaU . 201 


Pads  for  Print  Frames  ....  169 
Paine’s  Pattern  Tapes  .  .  421,423, 
420—428 

Pantographs  .  102 — 107 

<«  Planimeter  ....  257 


Paper,  Alba,  Tracing  ....  18 

•*  Albacus . 17 

M  Anvil . 10,  12 

««  Banknote . 18 

4i  Black  Process  ....  23 

44  Blueprint . 21,  22 

44  Bond,  K  &  B .  3 

44  Brownprint . 24 

14  Cloth  backed  ....  12—14 

41  Colonna . 17 

44  Columbia . 22,  25 

41  Constructor's  Sketch.  .  34 

14  Co-ordinate . 36,  37 

44  Cross  Section  .  .  .  27 — 34 

(4  Detail  .  .  •  .  5,  6,  7,  9,  10 

44  Doric .  18 

44  Duplex . 3,  9,  12 

•4  Ecco . 18 

44  Economy .  6 

•I  E.  T . 22,  25 

44  Helios . 2 1,25 

44  in  Sheets . 1—4,  14 

•4  Ionic . 18 

44  Isometric . 36 

<4  Ledger .  3 

44  Logarithmic  . 35 

4*  Libra . 18 

44  Lotus . 18 

•4  Sladuro . 34 

44  Manilla .  5 

<4  Metric . di 

44  Mounted  ......  12 — 14 

44  Normal  .  2 

44  Paragon  .  .  3,  10,  11,  13,  14 

44  Parchment  (tracing)  .  .  17 

44  Farcbmine  (blueprint), 21, 25 

44  Polar  Co-ordinate  ...  37 

41  Profile . 27 — 29 

44  Progress . 87 

44  Selecta . 2,  11,  13 

44  Simplex .  7 

44  14  Cross  Section  32 

*4  Tide  gauge . 393 

‘4  Topographical  ....  33 

44  Township  . 34 

44  Tracing . 0,  17,  18 

44  Tubes  for . 20 

41  Umbr.i . 23 

44  Universal  ....  2,  10,  12 

44  Vegetable,  Tracing  .  .  16 

44  Whatman's . !•  14 

Parabolas . 147 

Paragon  Drawing  Paper  3, 10,11,13,14 
Paragon  Instruments  ....  52 — 85 

Paragon  Pencils . 219 

Paragon  Pens,  Patent . 69 

Paragon  Protractors  .  .  .  110 — 114 
Paragon  Scales . 120  etc. 
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Parallel  Altacbmenl  for  Drawing 

Boards  and  Tables  177 


Parallel  Btilea . 144 

Parchment  Tracing  Paper  ...  17 

Parclimine  Blueprint  •«  -  21,  25 

Parts  for  Dr’w’g  Instruments  .  98 

Parts  forTransits  and  Levels  327—332 

Passometer  . 894 

Patent  Olllce  Bristol  Board  .  .  4 

Patent  Ruling  Peus . 69 

Patent  Scale  Guards . 135 

Payzant  Lcltering  Pens  .  .217,218 

Pedometers  . 394 

Pencils  . 219,  220 

a  Artist's . 220 

<•  Colored . 231 

*<  Copying  . . 220 

4«  Detail  K  &  E . 2I9 

t<  Eldorado . 220 

ti  Paragon  . 219 

I*  Koh-i-noor . 220 

Pencil  File . 224 

«  Pointers . 224 

<<  Rubbers .  222,  223 

II  Sbarpeuers . 225 

Pencil  Stump  Holder . 219 

Penholders . 216,  227 

Pens,  Knife  Spring .  67 

II  Lettering . 214,  215 

II  Lithographic . 215 

II  Payzant  (lettering)  .  217,218 

II  Road . 227 

II  Round  "Writinc . 227 

II  Ruling,  see  Ruling  Pena 

li  Steel . 214,  215 

Pentagonal  Prism . 370 

Penla-Priam  Range  Finder  .  -  368 

Perspective  Lincads . 161 

Photo  Printing . 19 — 24 

Photo  theodolite . 826 

Piccolo  Tapes . 438 

Pilot  Drawing  Inatrumenta  .  93  etc. 

Plane  Tables .  386 — 340 

II  II  Compass . 835 

II  II  Leveling  head  .  .  341 

Pianimeters .  280 — 260 

Planimeter  Manual  (Directions)  463 

Pliable  Rubber . 222 

Plumb  bobs . 406 

Plumb  bob  Cord . 407 

Plummer's  Grademeter  Hypsometer 
461 

Plummet  Lamps . 347 

Pocket  Ajjeroids .  373 — 875 

*1  Barographs . 879 

II  Calculators  ....  233,  234 
II  CompassesMagneticSOO— 862 
II  Jjeveling  Rods  ....  403 
II  Levels .  303 — 365 
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Pocket  Magnifiers  ....  415,  416 

•<  Rending  Lenses  ....  329 

.1  Rules . 139—142 

11  Scales  .  .  123,  124,  128,  129 

14  Tapes . 4fi3 

11  Thermometers  ....  378 

11  Transit  ........  853 

Polar  Co-ord.  Paper . 37 

II  Pianimeters  ....  261 — 255 

Poles,  Ranging . 403 

Polyphase  Slide  Rules  ....  237 
Polyphase  Duplc.x  Slide  Rule  .  239 

Popular  Topes . 440 

Pounce  for  Tracing  Cloth  ...  16 

Power  Computing  Slide  Rule  .  244 

Precision  Levels .  284 — 287 

Precision  Pantographs  .  .  103 — 105 
II  Pianimeters  .  .  258  — 2C0 

II  Theodolite . 810 

Preserving  Tubes  for  Paper  .  .  20 

Pricker . 92) 

Print  Frames . 107,  168 

II  Hangers . 26 

Prismatic  Compasses  .  .  .  3.515 — 357 

Prisms,  Angle . 370 

Prism  Binoculars . 411,  412 

Profile  Books . 43 

Cl  Cloth . 27,  28 

II  Papers . 27,  28 

«  Plan  Papers . 29 

Progress  Cross  Section  Paper  .  37 

Proportional  Dividers  .  67 — 59,  101 

Protractors . 110 — 119 

II  Arm . 110—115 

II  Boxwood . 119 

II  Brass . 116 

II  Celluloid,  see  Xylonite 

II  Crozet . 110 

II  Limb . 115 

“  Military . 119 

•I  Puper,  etc . 118 

II  R.  R.  Curve  ....  118 

II  Seale  (Tangent)  .  .  115 

11  Square . 110 

II  Steel . 115 

Protractors  Tangent . 115 

II  w.  Tangent  Screw  110, 

in.  113 

II  Three  Arm . 110 

«  Transparent  ...  117 

I  Triangle . 116 

“  T  Squares  ....  164 

II  Xylonite  .  .  .  116,  117 

Purdue  Tapes . 423 
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Radial  Planimetcr . 2-'52 

Railroad  Baodchain . 448 

«t  Curves . 164 — 156 

M  Curve  Protractor  .  .  .  113 

M  Level . 319 

4*  Pencil  (Spring  Bow).  .  70 

41  Pena  . 70,  71 

44  Protractors . 118 

Rain  Gauges . 384 

Range  Finder .  368,  309 

Ranging  Poles . 403 

Reading  Glasses . 415 

i<  Lens,  Electric  ....  320 
Reckoning  JIachines  .  .  .  220,  230 
Keconnoissance  Levels  .  .  3(53  —  3  65 
Reels  for  Narrow  Tapes  ....  445 
Re-fills  (lines)  forTapes  .  .  .  .  438 

Reflecting  Horizons . 345 

Reflector  and  Sunshade  ....  827 
Registering  Rain  Gauges  .  .  .  384 

Rensselaer  Tapes . 426 

Repairing  “  420 

Reversible  Spirit  Level  ....  329 
lievolviug  Print  Frame  Carriage  171 
RejTiolds  Bristol  Board  ....  4 

Road  Pens . 216 

Rod  level . 405 

Rods,  Crosss  Section . 401 

44  Leveling .  395 — 403 

*4  Levels  for, . 405 

<4  Flexible . 403 

<4  Mining . 399 

44  Pocket  . 403 

‘4  Targets  for . 395 

Rolling  Parallel  Rules  ....  143 
<4  Planimctcrs  ....  259,  260 

Roofpitch  Triangles . 14.5 

Rotameters . 137 

Round  Writing  Books  ....  226 

44  44  Pens . 227 

Roylance  Electrical  Slide  Rule  244 

Rubber,  Alba . 222 

Rubber  Clolb .  4 

44  Erasing .  222.  223 

44  Pliable  . 222 

<4  Sponge . 222 

Ruby  Rubber . 223 

Rules,  Ivorine . 142 

<4  Parallel . 143,  144 

44  Pocket . 139—142 

•4  Scale . 142 

44  Shrinkage . 138 

4.  Slide .  231-248 

14  Spring  Joint ....  139 — 143 

.4  Steel . 139 

44  Stem  Anali'sis . 458 


Ruling  Pens  .  .  07 — 69,  71,  72,  89,  95 
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Sable  Brushes . 210 

Safety  Paper  Cutter . 198 

Samson  Tapes . 439 

Sandpaper  pads . 224 

Saucers.  Color . 212 

Scale  Rules . 142 

Scales . 120 

•4  Boxwood . 127 

44  Comparing . 125 

.4  Flat . 132-131 

44  Guards . 135 

•4  Improved  Triangular  .  132 

(4  Indicator . 254 

‘4  Metric,  125, 120,  130,  131,  132 

135,  136 

44  to  Order . 120,  121 

44  Paper . 136 

44  Paragon . 120  etc. 

‘4  Pocket  .  .  123,  124,  128,  120 

44  Rules . 142 

44  in  Sets . 136,  131 

44  Sheaths  for . 183 

44  Triangular  ....  182—135 

4*  Underwriter's . 125 


n  White-edge  Triangular  .  133 
I*  Xylonite, (transparent)  .  125 


Section  Liners . 108,  109 

Sectional  Chests  of  Drawers  .  .  194, 
105 

Sectional  Ranging  Poles  .  .  .  408 


Selecta  Drawing  Paper  .  .  2,  11,  18 
Self-registering  Tide  Gauge  .  .  398 
Self-registering  Rain  Gauge  .  .  884 

Set  of  Columbia  Inks . 205 

44  <4  Splines . 153 

Sets  of  Instruments,  73 — 86,  00 — 92, 
90,  97 

Sets  of  Scales  ....  126,  181,  254 


Set  Squares  .  .  .  see  Triangles 


Sewer  Slide  Rules . 243 

Sextants .  342 —  344 

Sheaths  for  Scales . 183 

44  II  Plumb  bobs  ....  407 

Shields,  Erasing . 222 

Ship  Curves . 150 

Shrinkage  Rules . 138 

Sight  Compasses  343, 351, 358,355,  860 
Sigsbec's  Parallel  Rule  ....  144 
Simplex  Cross  Section  Paper  .  32 

II  Detail  Papers .  7 

“  Drawing  Stand  ....  170 

‘I  Section  Liner . 109 

Sketching  Board  (Engineer’s)  .  341 
Sketching  Case  (Cavalry)  .  ,  .  841 
Sketching  Paper  Transparent  .  0 


4 


I 


( 


J 


I 


472 


Paob 

Slabs,  Ink  and  Color  ,  .  .  212,  213 
Slate  Ink  Slabs . 212 


Slide  Rules . 231—2-18 

M  •»  Adjustment  for  .  .  235 

I*  »*  Allan  Friction  Head  245 

u  »«  Books  on . 247 

«t  It  Cases  for . 238 

It  It  Cbarpenticr  ....  234 

«  <(  Chemist's . 24G 

It  Circular  ....  233,  234 
>•  »»  Crane’s,  Sewer  ,  .  243 

u  It  Pccimal  Pointer  .  .  247 

It  It  Favorite  ......  238 

tt  •!  Electrical . 244 

It  n  Fuller . 233 

II  ••  Indicators  .....  248 

H  «4  K.  &  E.,  Circular  .  234 

M  M  Log.  Log.  .....  240 

*4  M  JIagnifier  ....  247 

41  44  ^lannbeim  .....  236 

44  44  I^Ianuals . 247 

44  44  ^lercbant's  ,  .  241 

H  •*  Nordell,  Sewer  .  .  243 

14  44  Polyphase  ...  237 

o  "  Polyphase  Duplex  .  239 

ft  ft  Power  Computing  .  244 

44  44  •Ro3’lance  Electrical  244 

44  41  Sewer . 243 

44  44  Stadia . 241 

44  44  Sperry's . 233 

M  44  Student’s . 238 

44  44  Surveyor's  ....  243 

44  44  Thacher  ......  231 

44  44  Urea  Index  ....  246 

44  u  Webb's  Stadia  .  .  .  242 

Slope  Levels . 871 

(4  Tapes . 434 

tt  Triangles . 145 


Solar  Attachment  ....  312,  813 


Sounding  Attachment  for  Tapes  454 


Spads  (Surveying) . 408 

Special  Scales  to  order  .  .  .120,121 
44  Transits  to  order  .  264,  825 

Specification  Blanks . 40 

Sperry’s  Calculator . 233 

Spiral  Curve . 147 

Spirit  Levels .  273,  329 

Spline  Sets . 163 

44  Weights . 153 

Split  Tripods . .  .  833 

Sponge  Rubber . 223 

Spring  Bows  etc.,  see  Bow  Dividers 

44  Clips . 26 

44  Handles  for  Tapes  .  .  433 
Joint  Pocket  Rules  139 — 142 
•4  Pocket  Tapes . 453 
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Squares,  Optical . 870 

Square  Protractors . 119 

Spyglasses . 413 

Stadia  Circle .  322,  323 

44  Hand  Level . 863 

44  Hand  Transit . .354 

44  Measuring .  273,  832 

44  Rod,  Rcir*readiDg  ....  404 

44  Slide  Rules .  241,  242 

Staffs,  Jacob's . 852 

Stake  Tacks . 408 

Stamped  Steel  Tacks . 197 

Standard  Blanks  for  Architects,  40 

44  City  Tape . 441 

44  Cross  Section  Papers  30 — 32 
41  Prohle  Papers  .  .  .  27 — 29 
Stated  Tension  on  t.Tpcs  ....  417 

Station  Pointer . 110 

Steel  Measuring  Chains  ....  455 

4t  Erasers . 224 

*i  Folding  Rules . 139 

«  Pens . 214,  215 

44  Protractor  . 115 

Steel  Spring  Bows  etc.,  see 

Bow  Dividers 

44  Straightedges . 163 

It  Tacks  . 106,  107 

44  Tapes.  .  see  Tapes,  Steel 

44  Triangles . 162 

44  X  Squares . 164,  165 

Stem  Analysis  Rules . 458 

Stick  India  Ink . 207 

Stools.  Draftsman’s . 184 

Straightedges . 107,  163 

Student’s  Alphabets . 228 

Student’s  Slide  Rule . 238 

Subdivisions  of  Tapes . 410 

Sun  shade  &  Reflector  ....  827 
Surveying  Compasses  .  .  .  348 — 350 
M  Instruments,  Description  of 
264—277 

Surveying  Sextants  .  .  .  842 — 844 

4*  Spad . 408 

Surveyor’s  Chains . 455 

4*  Conversion  Tables  .  61 

M  Duplex  Slide  Rule  ■  242 
44  Leather  Bags  .  .  .  408 

44  Pins  . 456 

44  Umbrella . 320 

Suspended  Compass  (jMining)  .  846 
44  Pantographs  .  .  102 — 106 
Swedish  Increment  Borer  .  .  .  457 

S^'mon’s  Rain  Gauge . 884 

Synopsis  Transits . 824 


Systems  of  Numbering  Circles  .  260 
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Tables,  Drawing . 179  etc. 

4»  Plane . 335—340 

Tacks,  Stake . 403 

u  Thumb . 196,  1D7 

Tack  Lifters .  197,  224 

Tallying  llacbincs . 4S6 

Tally  Sheet  Holders . 458 

Tangent  Protractor . llo 

Tangent-screw  Protractors  111.  113 
Tapes,  (Measuring)  ....  417  — 4.‘i4 

««  Armor . 431 

<•  Berkeley . 42.1 

it  Bronze . 422 

«  Certificates,  Official  .  .  419 

<«  Circumference  .  424.  429,  4.54 

M  City  Eng'ra.  Staiitlnrd  .  441 

u  Cornell . 424 

“  Dartmouth . 437 

••  Dwarf . 432 

«  Embankment . 434 

««  Excelsior . 434 

II  Handles  for . 433 

M  Handy . 430 

tt  Harvard . 436 

*(  Home . 429 

H  Illinois . 427 

«  KECO  Finish . 417 

**  Liliput . 425 

•I  Lines  (Re-fills) . 438 

«  [Maine . 421 

M  Mechanic’s . 454 

II  Mending  Outfits  ....  420 

••  Midget . 433 

•I  Narrow,  Fine  .  .  .  441 — 444 

II  New  York . 428 

II  Nickelplating . 433 

«•  Numbering . 418 

<•  Ohio . 421 

•I  Paine's  pattern  (see  Paine’s) 

II  Piccolo . 438 

<i  Pocket . .  453 

II  Popular . 440 

II  Purdue . 423 

«  “Ready  Reading"  .  .  ,  418 

I*  for  Range  Finder  .  .  .  438 

«  Reels  for .  445 — 447 

<1  Re-fills,  new  method  .  .  43S 

<1  Renssellacr . 426 

*«  Samson . 439 

II  Sounding  Attachment  .  454 

II  Stated  Tension . 417 

II  Steel  ....  421.423-432, 

441—444,  453,  454 
M  Subdlvlaions . 419 
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Tapes,  Tension  Handles  ....  433 

u  Texas . 421 

a  Tip  Top . 453 

II  Thermometer  Scale  .  .  417 

II  Tree  (Forester's)  .  .  .  424 

<1  Ward's . 434 

II  Woven .  434  etc. 

Targets  for  Rods . 395 

Telescopes,  IVIarinc . 413 

Telescoping  Tripod . 353 

Temperattire  Scale  on  Tapes  .  .  417 

Templets.  Lettering . 145 

Tension  Tape  Hanses . 433 

Texas  Tapes . 421 

Text  Books,  Round  Writing  .  .  226 
Thacher’sCalculating Instrument  231 
Theodolites  .  .  .  SU4,  305,  310,  811 

Thermograph . 880 

Thermometers . 878 

Thermometer  Scale  on  T.apes.  .  417 
Thompson’s  P.atent  Target  .  .  395 

Thread  Counters . 416 

Three  Arm  Protractor  ....  110 
•»  -legged  Dividers  ...  57 

14  -pointed  Fens . 227 

Thumb  Tacks . 196,  197 

14  li  Lifters  .  .  .  107,  234 

Tide  Gauge  . •  .  .  893 

Timber  Cruiser's  Compass  .  .  .  463 

Timber  Scribes . 458 

Tin  Boxes,  japanned . 201 

44  Tubes  (for  paper) . 20 

Tip  Top  Tapes . 458 

Tissue  Paper,  Manilla .  6 

Topographical  Books . 48 

44  Paper . 83 

Torchon  Papers .  1 

Township  Paper . 84 

Tracer . 70 

Tracing  Cloth  . 15 

II  II  Cross  Section  .  SO — 31 

II  II  Pounce . 16 

II  H  Profile  ....  27 — 29 

II  Papers  in  Rolls  .  6,  7.  17,  18 

II  II  ••  Sheets  .  16,  17,  18 

Transit  Books . 46 

Transit  Poles,  see  Ranging  Poles 

Transits . 2.S8— 311,  820,  821 

II  Architect’s  ....  320,  321 

II  Attachments  and  Furls  825, 

331 

14  Builder's .  320,  821 

II  Eng’r’s.  Expedition  302,  303 

♦I  General .  204—274 

II  Graduations  .  .  .  205— 209 

*«  Hand .  853,  354 

11  lilining .  294—299 

*4  Mountain  ....  294—301 
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Trauslts.  Numbering  of  Limbs  .  2G0 

«•  Ports  for .  327—332 

«<  Pocket . 853 

u  Special . 325 

•«  Stadia  (hand) . 354 

«  Synopsis . 324 

ii  Theodolite  ....  304,  805 

•*  Trinngulalion  .  .  310.  311 

M  Vertical  Sighting  .  208.  299 

«  Wet  Mine  ....  308.  309 

Translus . 20 

Transparent  Drawing  Paper  .  .  C 
Transparent  Drawing  Tools, 

see  Xylonite 

Transparent  Scales . 125 

Transparent  Sketching  Paper  .  0 

Traverse  Tables . 835 

Trays  for  Photoprinting  ....  174 

Tree  Calipers . 467 

Tree  Tape  .....  424,  429,  454 
Trestles  for  Drawing  Boards  .  .  178 
<1  with  «  <(  .  .  180 

Triangles,  Embankments  .  .  .  145 

M  Lettering . 140 

II  Nickel  suver  ....  162 

<(  Protractor . 110 

<1  Poof  Fitch . 145 

•I  Slope . 145 

I*  Steel . 162 

M  Wooden . 140 

Ii  Xylonite  .  ...  145, 146 

Triangular  Co-ordinate  Papers  .  87 

«  Scales . 182—135 

Triangulation  Transit  .  .  304,  305 

Tripods .  833,  334 

<1  Metal . 352 

Trough  Compass . 835 

T  Squares,  Engraver’s  ....  165 
I*  Protractor  .  .  .  164 

<1  Steel . 105 

“  Wooden  .  .  .  158—160 

Xylonite . IGO 

Tubes  for  Preserving  Paper  .  .  20 

Tubular  Beam  Compasses  ...  G5 

u. 

Umbra  Black  Process  Paper  .  .  23 

Umbrella,  Surveyor’s . 329 

Unchangeable  Drawing  Board  .  14 

Underwriter’s  Scales . 125 

Unique  Folding  Trestles  .  .  .  180 
Universal  Drawing  Paper  2,  10,  12 
“  Proportional  Dividers  59 
Unsensiti/cd  Blueprint  Papers  .  25 

.4  «  Ooth  ...  25 

Useful  Pencil  Sharpeners  .  .  .  225 
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Vara  Chains . 455 

Vegetable  Tracing  Paper  ...  16 

Verniers  (transit)  ....  206— 2G8 

Vertical  Print  Frames . 172 

«<  Sighting  Transits  .  298,299 
Vials  for  Sjiirit  Levels . 329 


Ward’s  Engineer’s  Tape  ....  434 

Water  Colors .  199 — 201 

It  <1  Boxes . 201 

11  II  Brushes  .  .  208 — 212 

II  II  Classes . 213 

Waterproof  Drawing  Inks  202 — 205 

Waterproof  Tape . 422 

Wax  Crayons . 221 

Webb’s  Co-ordinate  Paper  ...  36 

II  Stadia  Slide  Rule  .  .  .  242 

Wet  Mine  Transit .  308.  809 

Whatman’s  Drawing  Papers  .  1,  14 

Whetstones  . 198 

White-edge  Scales,  122-125, 132, 133 

White  CrayonR . 26 
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4058  2S8  4309  457  5085  CS  328  N  5  308  348 

4085  A  to  C  S47  4330  457  5085  WM  300  N  5310  348 

408G  247  4331  457  5087  &  B  311  5320  349 

4087  B  to  F  247  4332  457  5090  312  5321  A  849 

4088-2  to-5  239  4333  457  5107  314  5322  A  849 

409  2  240  4334  457  5110  315  5331^  350 

4095  241  4335  457  5111  315  5332  350 

4100  241  4347  458  5113  816  5333  350 

4101  241  4348  458  5115  317  5334  350 

4102  242  4352  458  5117  318  5336  850 

4105  242  4360  458  5118  D  319  5340  351 

4128  243  4362  458  5124  820  5348-1  tn-6  351 

4132  243  4400  450  5126  320  5350  852 

4133  244  4402  459  5129  N  821  5352  852 

4135  244  4404  459  5166-1  &  2  827  5356  A  352 

4142  245  4410  AS  460  5167  327,  328  5360  852 

4160  24G  4411  460  5168  &B  320  5368-1-2  to  S  853 

4165  24GN4412  4C0  5173  A  to  F  829  5375  L  854 

4185  240  4440  461  5175  &-1  333  N  5376  &  S  a54 

4210  251  4442  4C1  5176  383  5400  to  MS  855 

4212  251  5003  A  A  279  5177  A  to  B  883  5411  AS  856 

4215  252  5005  281  5178  N  883  5420  A  S  856 

4220  253  5005  TA  283  5179  833  5430  857 

4225  253  5010  281  5180  834  5435  857 

4226  254  50 IOTA  283  5181  834  5440  858 

4227  254  5012^  281  5182  834  5441  858 

4228  254  5025  285  5183  384  5446  858 

4230  255  5027  287  5200  335  5447  858 

4235  255  5040  289  5201  335  5452  858 

4238  25G  5050  29]  5202  835  5453  358 

4240  256  5060  293  N  5204  835  5460  850 

4242  257  5060  S  323  5205  to  J  837  5461  859 

4246  357  5070  295  5207  to  J  839  5495  850 

4248  258  5070  S  323  N  5208  A  A  840  5496  850 

4249  258  5071  295  N  5209  A  A  840  5497  850 

4251  258  5071  S  823  5210  841  5498  859 

4260  250  5074  207  5212  A  P  341  5602  to  ^  X  3G0 

N  4262  2G0  5076  207  5214  341  5610  3G0 

4270  261  5076  S  323  5223  A  B  342  561  1  800 

4272  261  5076^  299  5224  to  D  843  5612  A  R  801 

4280  262  5077  801  5226  844  5613  A  R  801 

4282  262  5077  S  323  5227  844  5615  861 

4286  262  5079  303  5250  345  N  6622  A  R  862 

4288  2G2  5079  S  323  5251  345  5623  862 

4296  2G3  5081  805  5280  to  C  846  5625  SG2 

4298  203  5082  C  307  5285  847  5628  SG2 

4305  457  5084  C  307  5286  847  5629  862 

4307  457  5085  C  3075293  3475691  866 
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